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(57) Un compose de la formule (I) ou un sel 
correspondant est utile comme produit intermediate 
dans la production d'imidazole ou d'imidazolidinone 
antifongique comportant des avantages sur le plan 
industriel. Voir la formule (I) ci-haut dans laquelle Ar est 

un groupement phenyle qui peut etre substitue; R* est un 

atome d'hydrogene ou un alkyle leger; est un 
groupement hydrocarbone aliphatique ou aromatique qui 
peut etre substitue ou un groupement heterocyclique 

aromatique qui peut etre substitue; R J est un groupement 
de formule -CH2Y (dans laquelle Y est un groupement 
hydroxy le ou un atome d'halogene) ou un groupement 
formyle qui peut etre protege. 



(57) A compound of formula (I) or a salt thereof is useful 
as an intermediate for producing antifungal imidazolone 
or imidazolidinone with advantages from the industrial 
point of view. See above formula (I) wherein Ar is a 

phenyl group which may be substituted; R* is a hydrogen 
atom or lower alkyl: R^ is an aliphatic or aromatic 
hydrocarbon group which may be substituted or an 
aromatic heterocyclic group which may be substituted; 
R J is a group of the formula -CH2Y (wherein Y is a 
hydroxyl group or a halogen atom) or a formyl group 
which may be protected. 
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ABSTRACT QF T»5 DISCLOSURE 



A compound of formula (I) or a salt thereof is useful as an 
intermediate for producing antifungal imidazolone or 



imidazolidinone with advantages from the industrial point of 
view. 



wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or lower alkyl; R 2 is an aliphatic or aromatic 
hydrocarbon group which may be substituted or an aromatic 
heterocyclic group which may be substituted; R 3 is a group of 
the formula -CH 2 Y (wherein Y is a hydroxyl group or a halogen 
atom) or a formyl group which may be protected. 
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TRTAZOLE DERIVATIVES AND THEIR PRODUCTION 

The present Invention relates to a production technology 
for antifungal imidazolone or imidazolldinone derivatives and 
to synthetic intermediates thereof. 

A variety of azole derivatives having antifungal activity 
are presently known. For example. EP-A-567982 (corresponding 
to Japanese Kokai Tokkyo Koho H6-293740) discloses an azole 
derivative of the following formula or a salt thereof. 

^ D 0 

M' X 

N — CHrC — C — N N — R, (A) 
W Ar, R 2 Y=Z 

(wherein Ari is a substituted phenyl group; Rj. and R 2 
independently are a hydrogen atom or a lower alkyl group, or 
R L and R 2 may combine together to form a lower alkylene group; 
R 3 is a group bonded through a carbon atom; R 4 is a hydrogen 
atom or an acyl group; Xi is a nitrogen atom or a me thine group; 
and Y and Z independently are a nitrogen atom or a methine group 
which may be optionally be substituted with a lower alkyl group ) . 
Japanese Tokkyo Kokai Koho H8- 104676 as well as the above patent 
literature discloses imidazolone derivatives of the following 
formula as a preferred class of compounds thereinafter referred 
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to sometimes as compound (B) ] and a method for synthesis 
starting with (R)-laotlc acid derivatives. 

Ar 2 

("herein Ar s is halophenyl, p, is an aliphatic or aronatic 
hydrocarbon S roop which ma y he substituted or an aromatic 
heterocyoaio 9 roop which may he substituted.- W d6not<is . 
configuration) . 

BP-A-687672 (corresponding to Japanese Kokal Tokkyo Koho 

H3- 2 5345 2) desorlhes a process for synthesis imldasolone 

derivatives of the ahove formula ,., using (S) . laotio aola 

derivatives as the s tartlng material. Moreover. Japanese 

Kokal Tokkyo Koho H 8 - 10 4 6 76 mentions imidasolldinone 

derivatives of the following formula as » „™* 

y ^^uia as a preferred class of 

compounds .hereinafter referred to sometimes as compound «c„ 
and desorlhes a process for synthesizing them which comprises 
reducing the above-mentioned compound (B) . 

Ar 2 y — ' 

(wherein the respective symbols have the same meanings as 
defined hereinbefore). 
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WO 9625410A1 (Japanese Kokai Tokkyo Koho H9-183769) 
discloses an antifungal azole compound of the following formula, 
or a salt thereof. 



(wherein Ar 3 is an optionally substituted phenyl group; R 6 and 
R 7 , the same or different, are a hydrogen atom or a lower alkyl 
group, or R6 and R 7 may be combined together to form a lower 
alkylene group; R 8 is a hydrogen atom or an acyl group; X 2 is 
a nitrogen atom or a methine group (-CH=); A is Y=Z (Y and Z, 
the same or different, are a nitrogen atom or methine group 
optionally substituted with a lower alkyl group) or an ethylene 
group optionally substituted with a lower alkyl group; n is an 
integer from 0 to 2; and Az is an optionally substituted azolyl 
group) . The same patent literature mentions imidazolone 
derivatives of the following formula (E) as a preferred class 
of compounds and describes a process for their production which 
uses (R) - lactic acid derivatives or (S) - lactic acid derivatives 
as the starting material. 




(D) 




Az 



(E) 
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(wherein the respective symbols have the sa*e meanings as 
defined hereinbefore). 

WO 9625410A! (corresponding to Japanese Kofcai To^yo Koho 
H9-18376,,. referred to above, mentions in,idazolidlno„e 
derivatives of the foiio„i„ g formula ,„ as . preferrefl olass 
of compounds (hereinafter referred to so.eti.nes as compound 
<F„ and describes a process for synthesizing the* which 
comprises reducing said compound (E) . 

^Jl OH CH 3 9 _ 

&-^k-»C) H -\Jh" (f) 

(wherein the respective symbols have the same meanings as 
defined hereinbefore) . 

The above patent literature further describes a process 
for producing imidazole derivative (B) or (E) , which 
comprises reacting a compound of fomnua (S) with a compound 
of formula (H) . 



r^>-cH f c^ CH 3 

N^/ 2 I (R) (s) (Q) 

(wherein the respective symbols have the tae meanings as 
defined hereinbefore). 
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HN 




N-R 5 



(H) 



(wherein the respective symbols have the same meanings as 
defined hereinbefore). 



(E) involves reactions under basic conditions, both the 
starting material and the reaction product undergo partial 
decomposition so that the yields of compounds (B) and (E) are 
not as high as desired. Particularly when R 5 comprises a group 
labile under basic conditions, the formation of by-products 
complicates the purification procedure and the product yield 
is not satisfactory. 

Referring to the production technology for 
imidazolidinone derivatives (C) and (F) , the patent literature 
referred to above describes a process for synthesis of compounds 
(C) and (F) from compounds (B) and (E), respectively, by 
catalytic reduction. However, this technology requires a per 
se expensive metal catalyst (e.g. palladium- on -carbon) and is 
therefore not satisfactory enough from economic points of view. 

The present invention provides a simple and economical 
method for synthesizing imidazolone and imidazolidinone 
derivatives (B) , (C), (E), and (F), which are useful for 



Since the above process for producing compounds (B) and 
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therapeutic agent* for mycosis. and their synthetic 
intermediates . 

The present invention, therefore, is directed to the 
following: 

(1) A compound of formula: 

Ar CH r R 3 

wherein Ar Is a phenyl 9r o„p which ray be substituted.- R> is 
a hydrogen etc or a lower alfcyl g r0 up ; R > is m aliphatio or 
aromatic hydrocarbon group which „ay be substituted or an 
aromatic heterocyclic group which „ay be substituted- R> is a 
group or the rcr^uia -c„ : y (wherein y i 5 . hydroxyl ^ ^ 
e halogen ato m) or a for^yl g ro „p whlch Bay ba protectefl or 
a salt thereof. 

(2) A compound of formula: 

^ H' ? 

Us/ r i ~ CH " N - CH rfi 3 (i i) 

Ar 

Wherein Ar is a pheny! group which «y be substituted.- R ls a 
hydrogen atcn, or a benzyl group wnloh „ ay „ e sabstUat ^ r1 
is a hydrogen etc, or a Zower al k yl group! R 3 ' is a hydroxy^ethyl 
group or a protected fomyl group, or a salt thereof 
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(3) A process for producing a compound of formula: 
M OH R 0 

wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises subjecting a compound 
of formula: 



. o 

\ N— CH r C~ CH-N f 



, f . ?T ... NH-R 2 (la) 

ir CH f R 3 " 

wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or a lower alkyl group; R 2 is an aliphatic or 
aromatic hydrocarbon group which may be substituted or an 
aromatic heterocyclic group which may be substituted; R 3 " is 
a formyl group which may be protected, or a salt thereof, to 
a cyclization reaction. 

(4) A process for producing a compound of formula: 

0 



N 0H R 

\ N— CHrC— CH-N N — f 



(IMa) 

N^/ ■ ! i r '""'W' 

wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises subjecting a compound 



7 



CA 02239943 1998-06-05 



of formula: 



1 o 

J\| OH R jj 

Q N -CH f -i H -,A N H-R> ( , w 

Ar <W 

wherein Ar is . p he » yl group Bhioh may ^ r1 ^ 

a hydrogen atom or . lower ^ ^ rJ ^ ^ ^ 

arctic hydrocarbon group w hloh may be substltuted or ^ 
aromatic heterocyciic group wbicb My be substltutefl; y ^ _ 
hydroxy! group or a balogen atom, or a saxt thereof, to a 
cyclization reaction. 

(5) A process for producing a compound of f ormiUa! 



OH R 1 R 

{^N-CH r C-i H - n - C H r R s ' (| ,) 



wherein the respective s^ols have the same meanings as defined 
belo„. or a sait tnereof . Khloh oomprlses # 
of formula: 

A i 
I N— CH.-C— CH" R 

wherein Ar is a phenyi group wh i oh may be substltuted . Rl ^ 
a hydrogen atom or a lower alfcyl g roup . or , MU ^ 
a compound of formula: 
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R 

I r 

NH-CH— R (V) 

wherein R is a hydrogen atom or a benzyl group which may be 
substituted, R 3 ' is a hydroxymethyl group or a protected formyl 
group . 

(6) A process for producing a compound of formula: 

, o 

\ N— CHrC— CH-N NH-R (| c ) 

wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises reacting a compound 
of formula: 

M OH R 1 R 

\ N— CH r C— CH-N— CH r R (••) 
Ar 

wherein Ar is a phenyl group which may be substituted? R is a 
hydrogen atom or a benzyl group which may be substituted; R 1 
is a hydrogen atom or a lower alkyl group? R 3 ' is a hydroxymethyl 
group or a protected formyl group, or a salt thereof, with a 
compound of formula: 

o 

X-C-NH-R 2 < VI > 

wherein R 2 is an aliphatic or aromatic hydrocarbon group which 
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- y be sabstltutea or an aromatlo heterocyolio group wMoh 

be substitute*, x is a ieavlug group. or wlth . 
formula: 



OCN — R 2 (VII) 



wherein R2 has the same mean±ng as abov ^ ±f necessa ^ 

after the compound of formula ( II ) or a salt thereof is subjected 
to a debenzylation reaction. 

(7) A process for producing a compound of formula: 



N^/ N ~ CHr i~ CH " N V NH ~ R ' 



Ar CH,CH 2 V ° e) 

™ea„i„gs as beiow. or . salt thereof whioh oonprises ^ 
a compound of formula: 

? H ?' A 

j^N-CH.C-CH-N^H-^ 
Ar CH,CH,0H 
wherein Ar is a phenyl group ^ ^ ^ ^ ^ 

a hydrogen .ton, or a lower al ky i group, R , is „ ^ 
aromatic hyurocarbon group which may to substltut6a Qr ^ 
aromatic heterocyclic group which m ay ha substitute,, or a salt 
thereof, with a halogenatlng agent. 
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(8) A process for producing a compound of formula: 




(lllc) 



wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises reacting a compound 
of formula: 




(1Mb) 



wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or a lower alkyl group, or a salt thereof, with 
a lower alkyl ester of orthof ormic acid and an alkali metal 
azide . 

Referring to the above formulas (I), (la), (lb), (Ic), 
(Id), (Ie), (II), (III), (IHa), (IHb), (IIIc) and (IV), 
examples of the substituent group in " a phenyl group which may 
be substituted" represented by Ar include halogen (e.g. 
fluorine, chlorine, bromine, iodine, etc.), halo -lower ( Ci- 
4 ) alkyl, halo- lower (Ci. 4 )alkoxy, lower (Ci- 4 )alkylsulf onyl, 
halo - lower (d- 4 )alkylsulf onyl, etc. The substituent group is 
preferably halogen (e.g. fluorine, chlorine, bromine, iodine, 
etc.), and more preferably fluorine. The number of 
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substituents is preferably l ttJW more preferably , or , 
Examples or Ar include halophenyl. halo-lo„er<c I . <) alKylphenyl 
^o-lower^.^alxoxypnenyl. lover^.^alxylsulfonylphenyl 
hel 0 .l„„e r(Cl . <) al kylsulfonylphe „ yl _ e(c ^ gf 

balo P henyl Incluae pbe„ y i substitutea with 1 to 3 halo 9 e„ ato*s 
selectea fro™ Torino, chlorine, bromine, ioam.. etc .. suc „ 
as 2.4-aifluoro P henyl. 2.4-aichlorophenyl. 4-chlorophenyl 
4-fluorophenyl. 2-c„loro P henyl. 2-fluoro P henyl. 2-fluoro-4- 
chloro P henyl. 2-chloro-4-fl„oro P he„yl, 2.4. 6 -tri f l U orop he „ y i 
4-br«o P henyl. etc. Particular!, preferrea espies are 
Pbenyl substitutea by i or 2 fluorine atoms . ^ 
-alo-loverCV.JalKylpbenyl lncluae 4-trlfluoro^ethylphenyl. 



Examples of b.lo-lo„er<C,. 4 ,alKoxyp h e„yl inolude 4 . 
trlf luoro-ethoxyphenyl. 4- (1 ,1,2,2- tetraf luoroe thoxy ) phen y i , 
4 - ( 2 , 2 , 2 - trlf luoroethoxy jphenyl , 4-{2,2.3, 3 - 
tetrafluoro P ro P oxy, P henyl. etc. E xaa, P les of lo„er (Cl 
.Ulxylsulfo„yl P henyl incluae 4-„,ethanesulfonyl P henyl etc 
Exiles of ualo-lowerCC^alkyisulfonylphenyl incluae 4- 
(2,2.2- trifluoroethanesulf onyl jphenyl . 4 - ( 2 . 2 , 3 . 3 - 

tetrafluoropropanesulfonyljphenyl. 4-(2,2,3.3 ,3- 

pen taf luoropropaaesulf onyl ) phenyl , etc . 

The particularly preferrea Bxa^les cf Ar incluae phenyl 

substltutea by 1 or 2 halo g en ato-s. such as 2,4-aifluorophenyl, 
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2,4-dichlorophenyl, 4-chlorophenyl, 4-f luorophenyl, 2- 
chlorophenyl , 2 -f luorophenyl, 2 -fluoro- 4-chlorophenyl. 2- 
chloro- 4-f luorophenyl, 4-bromophenyl, etc., and among those 
groups, 2- f luorophenyl and 2 , 4-dif luorophenyl are most 
preferred. 

R 1 is preferably a lower alkyl group, e.g. a 
straight -chain or branched Ci- 4 alkyl group, such as methyl, 
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and 
tert-butyl. Particularly preferred is methyl. 

Referring to the above formulas (I), (la), (lb), (Ic), 
(Id), (Ie), (III), (Ilia), (VI) and (VII), examples of 
aliphatic hydrocarbon group of said "an aliphatic hydrocarbon 
group which may be substituted" represented by R 2 include alkyl, 
cycloalkyl, alkenyl and alkynyl. Examples of alkyl mentioned 
above include straight-chain or branched alkyl groups of 1 to 
12 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, sec-butyl, tert-butyl, heptyl, octyl, nonyl, 
decyl, dodecyl, etc. Particularly preferred are lower (Ci_ 
4 ) alkyl groups (e.g. methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, etc.). Examples of 
cycloalkyl mentioned above include cycloalkyl groups of 3 to 
8 carbon atoms, such as cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cycloheptyl, cyclooctyl, etc. Particularly 
preferred are C 3 . 6 cycloalkyl groups (e.g. cyclopropyl. 
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cyclobutyl. cydopentyl. cyclohexyl. etc.). Examples o, the 
above-mentioned alfcenyl indude alkenyl groups of 2 to 4 carbon 
atoms, such as viny!, propenyl. butenyl. etc. Particularly 
preferred are c 2 . s alxenyl (e . 9 . vinyl, propenyl. etc.). 
Examples of the above-mentioned alkynyl include alfcynyl groups 
cf 2 to 4 carbon atoms. I.e. ethynyl. propynyl. and butynyl 
and among them, c,., alXynyl groups ,..„. ethynyl 
etc.) are preferred. 

Examples of the aromatic hydrocarbon group of said -an 
aromatic hydrocarbon group which may be substituted- 
represented by * include groups of . to 14 carbon atoms, such 
as phenyl, naphthyl. blphenyl. anthryl. Indenyl. and so forth 
Particularly preferred are C..„ aryl (e.g. phenyl, naphthyl. 



etc. ) . 



Example of the aromatic heterocyclic group of said 
-aromatic heterocyclic group which may be substituted" 
represented by * are groups which are formed by elimination 
of one hydrogen atom from aromatic heterocycles selected from 
5- through 8-membered heterocycles each containing one to 
several, preferably 1 to 4 hatero atoms such as nitrogen 
(optionally oxidized), oxygen, sulfur, etc. as well as their 
fused form and the benzo-fused form. Example of the aromatic 
heterocyclic group include a variety of aromatic heterocyclic 
groups such as imldazolyl. triazolyl (1.2.3-trlazolyl. 
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1,2,4-triazolyl) , tetrazolyl, pyrazolyl, pyridyl, thiazolyl, 
isothiazolyl, thiadiazolyl (1,2,4-thiadiazoyl, 1,2,5- 
thiadiazolyl, 1, 3 ,4- thiadiazolyl) . thienyl, furyl, pyrrolyl, 
pyrazinyl, pyrimidinyl, oxazolyl, isoxazolyl, etc. and fused 
aromatic heterocyclic groups such as benzimidazolyl, 
imidazopyrimidinyl , imidazopyridinyl , imidazopyrazinyl , 
imidazopyridazinyl, benzothiazolyl, quinolyl, isoquinolyl, 
quinazolinyl, indolyl, and so forth. Preferably, the aromatic 
heterocyclic group is a 5- or 6-membered euromatic heterocyclic 
group containing 1 to 3 hetero atoms selected from nitrogen, 
sulfur, and oxygen (such as imidazolyl, triazolyl, thiazolyl, 
thiadiazolyl, thienyl, furyl, pyridyl, pyrimidinyl, etc.). 

Referring to R 2 , examples of the substituent optionally 
present on said "an aliphatic or aromatic hydrocarbon group 
which may be substituted" or on said "aromatic heterocyclic 
group which may be substituted" include hydroxyl, carboxyl 
which may be esterified (e.g. carboxy and Ci_ 6 alkoxycarbonyl 
such as methoxycarbonyl , ethoxycarbonyl , propoxycarbonyl , 
butoxycarbonyl , etc . ) , nitro , amino , acylamino (e.g. Ci-io 
alkanoylamino such as acetylamino, propiony lamino , 
butyry lamino , etc.), mono- or di-substituted amino mono- or 
di- substituted with Ci_i 0 alkyl (e.g. methylamino, 
dime thy lamino , diethylamino , dibutylamino , etc.), 5- or 6- 
membered cyclic amino which may be substituted (e.g. 
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pyrrolidine morpholino, piperidino. pyrazolidinyl. 
perhydroazepinyl. piperazinyl. 4-benzylpip er azinyl. 4- 
acetylpiperazinyl . 4 - ( 4 - trif luorome thoxyphenyl ) - 1 - 
piperazinyl. 4- [ 4-(l,i.2,2-tetrafluoroethoxy)phenyl ] - 1 - 
Piperazinyl, 4-[4-(2,2,3,3-tetrafluoropropo X y,phenyl]-i- 
Piperazinyl . 4 - [ 4 - ( 2 . 2 , 2 - trif luoroethoxy ) phenyl J - 1 . 
Piperazinyl . 4- [4-( 2 . 2 ,3 . 3 . 3 -pentaf luoropropoxy) phenyl ] -l- 
piperazinyl. 4- (4-trif luorome thylphenyl) -1 -piperazinyl, 
etc. ) , Cl . 6 alKoxy (e.g. methoxy. ethoxy. propoxy. butoxy, etc ) 
halogen (e.g. fluorine , chlorine> ^ } ^ ^ 

(e.g. methyl, ethyl, propyl, butyl, etc . , . c 3 . 6 cycioalxyl (e.g 
cyclopropyl. cyclopentyl. etc.,. c 6 . 14 aryl (e.g. phenyl 
naphthyl. indenyl, etc. > , halo- Cl . 6 alxyl (e.g. trifluoromethyl 
dichloromethyl. trif luoroethyl , etc.,. halo- Cl _ 6 alfcoxy (e.g. 
trifluoromethoxy. 1,1. 2, 2 -tetraf luoroethoxy, 2.2,2- 
trifluoroethoxy. 2,2.3. 3- tetraf luoropropoxy, 2,2,3,3.3- 
pentafluoropropoxy, 2,2.3,3,4,4.5,5-octafluoropentoxy, 2- 
fluoroethoxy, etc.,. oxo, thioxo. mercapto, Cl _ 6 alkylthlo (e.g 
methylthio. ethylthio. propylthio, butylthio. etc.), Cl . 
alkylsulfonyl (e.g. methanesulfonyl. e thane sulfonyl. 
butanesulfonyl. etc.,. Cl . 10 alKanoyl (e.g. acetyl, formyl, 
propionyl. butyryl, etc.), 5 - or 6-membered aromatic 
heterocyclic groups (e.g. prolyl, pyrazolyl. imidazolyl. 
1,2.3-triazolyl, 1.2.4-triazolyl. tetrazolyl. thiazolyl. 
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isothiazolyl, oxazolyl, isoxazolyl, furazanyl, 1,3,4- 
thiadiazolyl , 1,2,3- thiadiazolyl # 1,2,5- thiadiazolyl , 
1,2,4-thiadiazolyl, thienyl, furyl, pyridyl, pyrimidinyl, 
pyridazinyl. etc. ) , and fused aromatic heterocyclic groups (e.g. 
benzimidazolyl , imidazopyrimidinyl , imidazopyridinyl , 
imidazopyrazinyl , imidazopyridazinyl , benzothiazolyl , 
quinolyl, isoquinolyl, quinazolyl, indolyl, etc.). Among 
those substituents, halo-Ci- 6 alkoxy groups and 5-membered 
aromatic heterocyclic groups are preferred. Particularly 
preferred are 1 , 1 , 2 , 2-tetraf luoroethoxy , 2,2,3,3- 
tetrafluoropropoxy, pyrazolyl (e.g. lH-pyrazol-l-yl) , 
imidazolyl (e.g. lH-imidazol-l-yl) , 1 , 2 , 3-triazolyl (e.g. 
lH-l,2,3-triazol-l-yl, 2H-1 , 2 , 3-triazol-2-yl) , 1,2,4- 
triazolyl (e.g. lH-l,2,4-triazol-l-yl) , and tetrazolyl (e.g. 
lH-tetrazol-l-yl, 2H-tetrazol-2-yl) . The number of 
substituents that may be present is preferably 1 to 3 and more 
preferably 1 or 2. 

Preferred examples of "an aliphatic or aromatic 
hydrocarbon group which may be substituted and an aromatic 
heterocyclic group which may be substituted" represented by R 2 , 
are aromatic hydrocarbon groups which may be substituted. More 
preferable example are substituted phenyl, and particularly 
preferable examples are phenyl substituted with halo-Ci-e alkoxy 
[e.g. 4- (1,1, 2, 2-tetraf luoroethoxy Jphenyl, 4-(2, 2,3,3- 
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tetrafluoropropoxy,phenyl] and phenyl substituted with 5- 
■.entered aromatic heterocycles ,l.e. phenyl substituted with 
Pyrazolyl. imldazolyl. 1.2.3-trlazoly!. L2.4-trla.olyl or 
tetrazolyl. such as 4-<lH-pyrazol-l-yl )pheil y 1 . „. (1H . 
lmldazol-l-yl, ph enyl. 4- ( l„. 1 . 2 .3. trla201 . 1 . yl)phenyl 4 _ 
(2H-l. 2 . 3 -trlazol-2-yl,phe„yl. 4- (1H-1. 2.4-trlazol-l- 

Yl.phenyl. 4-,lH-tetrazol-l-y 1)phenyl . Md 4 -,2H-tetrazol- 

2 -yl) phenyl] . 

Referring to the above formulas (!,. (Ia) . (Io) , ana 
(V) . a protected f onzyl group of said -a formyl group which may 
be protected- represented by * and *>• • or -a protected formyl 
9 toup- represented by means a formyl group protected by any 
known formyl-protectlng group, and the preferred example of a 
Protected formyl group is what Is generally called -acetal- 
Thus, the protected formyl group Includes dlalxoxymethyl ,e g 
dimethozymethyl. diethoxymethyl. dlpropoxymethyl 
dlbutoxymethyl. etc.,. substituted dlalxoxymethyl te.g. 
bls(2.2.2-trlchloroethoxy,methyl. bls(benzyloxy,„ethyl 
bls,2-nltrobenzyloxy,methyl. etc.,. dialKanoyloxymethyl ,. g 
dlacetoxymethyl etc.,. optionally substituted 1.3-dioxan-2- 
71 (e.g. 1.3-dloxan-2-yl. 5-methylene-l. 3 -dioxan-2-yl 5 5 
dlbromo-^-dloxan^-yl. 5- (2-pyrldyl,.l. 3 .dloxan-2-yl. 
etc.,. optionally substituted 1.3-dioxclan-2-yl (e g l 3 
dloxolan-2-yl. 4-,3-bu t enyl,.i. 3 .dloxol,n-2.y 1 . 4-phenyi- 
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1 , 3 -dioxolan- 2 -yl , 4 - ( 2 -nitrophenyl ) - 1 , 3 -dioxolan- 2 -yl , 
4 , 5-bis ( methoxymethyl ) - 1 , 3 -dioxolan - 2 -yl , benzo - 1,3- 
dioxosol-2-yl, etc.], l,5-dihydro-3H-2,4-benzodioxepin-3-yl, 
bis (alkylthio) methyl [e.g. bis (methylthio) methyl, 
bis ( ethyl thio ) methyl , bis (propylthio ) methyl , 
bis ( butylthio ) methyl , bis ( pentylthlo ) methyl , et c . ] , 
bis (arylthio) methyl [e.g. bis (phenylthio) methyl etc.], 
bis (aralkylthio) methyl [e.g. bis (benzylthio) methyl etc.], 
bis (alkanoylthio) methyl [e.g. bis (acetylthio) methyl etc.], 
l,3-dithian-2-yl, l,3-dithiolan-2-yl, l,5-dihydro-3H-2,4- 
benzodithiepin-3-yl, l,3-oxathiolan-2-yl, and so forth. 
Particularly preferred are groups of the formula: 

OR 4 "-, 

< , ) 
OR 

(wherein R 4 and R 5 may be the same or different and each is an 
aliphatic hydrocarbon group or R 4 and R 5 combined together 
represent a lower alkylene group of 2 or 3 carbon atoms . ) The 
aliphatic hydrocarbon group represented by R 4 and R 5 includes 
lower alkyl groups of 1 to 4 carbon atoms (e.g. methyl, ethyl, 
propyl, butyl, etc.). Among them, methyl and ethyl are 
preferred, and ethyl is more preferred. The lower alkylene 
group of 2 or 3 carbon atoms, which is formed with R 4 and R 5 
combined together, is ethylene or propylene. A protected 
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formyl group of -a formyl group which may be protected" 
represented by R 3 and R >. or Qf „ a protected 

represented R 3. is prefe rably di-^Jalxoxymethyl. such as 
dimethoxymethyl. diethoxymethyl . dipropoxymethyl, etc., or a 
cyclic group such as l,3-dioxan-2-yl or 1.3-dioxolan-2-yl. 

Examples of a benzyl group which may be substituted 
represented by R include benzyl, p-methoxybenzyl. p- 
nltrobenzyl. o-nitrobenzyl. p-methylbenzyl, etc.. and benzyl 
is preferred. 

A halogen atom represents by Y and Y- In the formulas 
(I), (lb) and <!e) Include chlorine, bromine and Iodine, and 
chlorine is preferred. 

Referring to formula (VI). a leaving group represented 
by X is a group which leaves Bhen a oon , pouna of formuia (vi) 

reaots with a oompound (if neoessary. after being subjected to 
a debenzylation reaction) of formula (II). The leavlng group 
is preferably a group of the formula *«-o- (wherein R< is a phenyl 
group which may be substituted, . A phenyl group which may be 
substituted represented by R* includes a phenyl group which may 
be substituted by halogen (e.g. chlorine, bromine, etc.,. lower 
"kyl (e.g. methyl, ethyl, etc.) or nitro. 

The leaving group X is preferably phenyloxy. 
chlorophenyloxy. nitrophenyloxy. etc. and is more preferably 
phenyloxy. 
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The compound of formula (I) or a salt thereof [hereinafter 
referred to sometimes as compound (I)] and the compound of 
formula (II) or a salt thereof [hereinafter referred to 
sometimes as compound (II) ] , respectively, contain at least one 
asymmetric carbon atom and hence may exist as two or more 
stereoisomers. The respective stereoisomers and a mixture 
thereof are also involved in the category of compounds of this 
invention. When R 1 is methyl, optically active compounds in 
which both the carbon atom linked to the optionally substituted 
phenyl represented by Ar and the carbon atom linked to the group 
represented by R 1 have coupled are (R) -configuration, is 
preferable . 

The preferred species of compounds (I) and (II) are those 
which can be converted to the compounds mentioned as preferred 
examples of the compound of formula (III) or (Ilia) or its salt 
[hereinafter referred to briefly as compound (III) or compound 
(Ilia) ], i.e. compounds of formulas (B) , (C), (E),and(F). The 
following is a partial list of particularly preferred species 
of compound (III). 

l-[(lR,2R)-2-(2,4- Dif luoropheny 1 ) - 2 - hydroxy - 1 -methyl - 3 - ( 1H - 

l,2,4-triazol-l-yl)propyl]-3-[4-(2,2,3,3- 

tetraf luoropropoxy) phenyl] -2 ( 1H, 3H) -imidazolone 
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l-[(lR,2R)-2-(2.4.Difluoro P henyl)-2-h y droxy-l- me thyl-3-(lH- 
l,2,4-triazol-l-yl) P ropyl]-3-[4-(l r l,2,2- 

tetrafluoroethoxy)phenyl] -2 (IH. 3H) -imidazolone 

1- [ ( 1R, 2R) -2- ( 2-Fluorophenyl) -2 -hydroxy- l-methyl-3- ( l H - 

1 '2.4-triazol-l-yl)propyl]-3-[4-(2.2,3,3- 

tetraf luoropropoxy) phenyl] -2( IH, 3H) -imidazolone 

1 - I ( 1R . 2R ) - 2 - ( 2 - Fluorophenyl ) - 2 -hydroxy- 1 -methyl - 3 - ( l H - 

1.2,4-tr±azol-l-yl)p r0 p yl ]_3_( 4 _ (1 fl 2 2 _ 

tetraf luoroethoxy) phenyl] -2 ( IH. 3H) -imidazolone 

l-[(lR.2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l-methyl-3-(lH- 
1.2,4-triazol-l- y i)p rop y 1J _ 3 . [4 . (1H . 1 , 2 .3-triazol -1- 

yl ) phenyl ] - 2 ( IH » 3H ) -imidazolone 

l-[(lR,2R)-2-(2.4-Difluorophenyl)-2-hydroxy-l-methyl- 3 -(lH- 

l^M-triazol-l-yDpropyij-a-u-c^.tetrazol-l-yDpheny!]. 
2 ( IH. 3H) -imidazolone 

l-[(lR,2R)-2-(2-Fluorophenyl)-2-hydroxy-l-methyl-3-(iH- 

1.2,4-triazol-l-yi)propyl]-3-[4-( 1H -l,2,3-triazol-l- 
yl ) phenyl ] - 2 ( IH , 3H ) - imidazolone 

1- [ (1R.2R) "2- (2-Fluorophenyl) -2-hydroxy-i-methyl- 3 - (1H- 
l,2,4-triazol-l-yi)p r0 p yl] .3_ [4 . (1H . tetra2ol _ iyi)pheny ^_ 

2 ( IH . 3H ) - imidazolone 

l-[(lR.2R)-2-(2.4-Difluorophenyl)- 2 -hydroxy-l-methyl-3-(lH- 
1.2,4-triazol-l-yl)p r opyl].3- [4 - (1H -p yrazol _ 1 _ yl)phenyl] _ 

2 ( IH , 3H ) - imidazolone 
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1 - [ ( 1R , 2R ) - 2 - ( 2 , 4 -Dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 
1,2, 4 - triazol - 1 -yl ) propyl ] - 3 - [ 4 - ( 1H- imidazolyl- 1 - 
yl) phenyl] -2 ( 1H , 3H) -imidazolone 

1 - [ ( 1R , 2R ) - 2- ( 2 , 4 -Dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 

l f 2,4-triazol-l-yl)propyl]-3-[4-(lH-l # 2,4-triazol-l- 

y 1 ) phenyl ] - 2 ( 1H , 3H ) - imidazolone 

The following is a partial list of particularly preferred 
species of compound (Ilia). 

l-[(lR,2R)-2-(2,4 -Dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H - 

l,2,4-triazol-l-yl)propyl]-3-[4-(2,2,3,3- 

t etraf luoropropoxy ) phenyl ] - 2 - imidazolidinone 

1 - [ ( 1R , 2R ) - 2 - ( 2 , 4 -Dif luorophenyl ) - 2 -hydroxy- 1 -methyl - 3 - ( 1H - 

1,2, 4 - triazol - 1-yl ) propyl] -3- [ 4- ( 1 , 1 , 2 . 2- 

t etraf luoroe thoxy ) phenyl ] - 2 - imidazolidinone 

1- [ ( 1R, 2R) -2- ( 2-Fluorophenyl) -2 -hydroxy- 1-methy 1-3- ( 1H- 

l,2.4-triazol-l~yl)propyl]-3-[4-(2,2,3,3- 

t etraf luoropropoxy ) phenyl ] - 2 - imidazolidinone 

1 - [ ( 1R , 2R ) - 2 - ( 2 -F luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 

1,2, 4-triazol-l-yl)propyl] -3- [4- ( 1 , 1 , 2 , 2- 

tetraf luoroe thoxy ) phenyl ] - 2 - imidazolidinone 

1 - [ ( 1R , 2R ) - 2 - ( 2 , 4 -Dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H - 
1,2, 4-triazol-l-yl)propyl]-3-[4-(lH-l,2,3-triazol-l- 
yl ) phenyl ] - 2 - imidazolidinone 
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l- [ (lR,2R)-2-(2.4-Difluorophen y i)-2-hydroxy-l- I nethyl-3-(lH- 

1 - 2 ' 4 - tri ^ol-l-yl)p r op y i ] -3- I 4-(lH-tetrazol-i. y i,p henyl j. 

2 - imldazolidinone 

1- [ ( 1R, 2R) -2- ( 2-Fluorophenyl) -2.hydroxy-1-methyl.3- ( ih- 

1 - 2 ' 4 -t»l««>l-l-yl)p« W 7ll-3-[4-(lH-1.2.3-trla«ol- 1 - 
yl )phenyl ] - 2 - imldazolidinone 

1- [ ( 1R - 2R) -2- (2-Fluorophenyl) -2-hydroxy-l.methyl.3- ( i H - 

1 ' 2 ' 4 - tri "ol-l-yl)propyl]-3- [ 4-(lH-tetr a zol-l-yi)p he „ yl] . 

2 - imldazolidinone 

1- t ( 1R, 2R) -2- ( 2 . 4-Dif luorophenyl, -2-hydroxy- l-methyl-3- ( l H - 

1 ' 2 ' 4 - tria ^-l-yl)prop y i,-3- [ 4-(iH-pyrazol-l-yi)p he nyi ] - 2 . 
imldazolidinone 

1- [(lR.2R,-2-(2,4-Difluorophenyl,-2-hydroxy-l-methyl.3-(iH- 

1 ' 2 « 4 - tr ^ol-l-yl)propyl ] -3- I 4-(lH.imidazol-l- yl , phenyl] . 

2 - imldazolidinone 

l-[(lR.2R,-2-(2.4-Difluorophenyl,- 2 -hydroxy-l-methyl-3-(lH- 
l,2,4-triazol-l-yi) pr opyi ] .3- [4 -(iH-l,2,4-tria 2 ol-l- 
yDphenyl] -2 -imldazolidinone 

The compound of formula (III, and the compound of formula 
(Ilia) can be produced typically in accordance with the 
following reaction schema. 
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^ ' * ~r' 

\ N — CHrC — CH 



R 

HN — CH— R 1 
(V) 



■I OH R R 

\ N— CH r C— CH- 
N==/ 



Ar 



N — CHrR 



Ar 



(IV) 



(ID 



When R in the formula (I i) 
is a benzyl group which 
may be substituted 



Debenzylation 
react ion 



OH R 



\ N— CHrC— CH-NH-CH r R 



I 

Ar 



(lla) 



OCN— R 
(VII) 



X— C— NH-R 
(VI) 



, 0 

M OH R II 

\ N — CH-C — CH— N NH- 
ir CH r R 3 ' 



When R in the 
formula (II) is 
a hydrogen atom 

OCN— R 2 (VII) 
or 

0 

II 2 

X— C— NH-R (VI) 
0 

2 



Intramolecular 
cycl ization 



M OH R Q 

\ N — CHrC — CH— N N — R 




(I O 



OH R 

I I 



0 

A 



N — CHrC — CH— N' "N— R' 



(III) (Ula) 
In the above reaction schema, the respective symbols have the 
same meanings as defined hereinbefore. 

Thus, the process comprises ® reacting a compound of 
formula (IV) or a salt thereof [hereinafter referred to 
sometimes as compound (IV)] with a compound of formula (V) 
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[hereinafter referred to sometimes as compound (V) J to give 
compound (II). ©if necessary, after subjecting compound (II, 
to a debenzylaticn to give compound (Ila,. reacting compound 
(II) with a compound of formula (V!) thereinafter referred to 
sometimes as compound (VI) ) or with , compound of formula (VII, 
Hereinafter referred to sometimes as compound (VII), to give 
a compound of formula (Ic, or a salt thereof (hereinafter 
referred to sometimes as compound (Ic) J . ® if necessary, after 
deprotectlng or halogenating the compound (I c, to convert to 
compound (I,, subjecting compound ( I ) to an intramolecular 
cycllzatlon reaction to give compound (In, „r compound (Ilia, . 

The reaction between compound (IV) and compound (V) is 
carried out by using about I to 100 moles, preferably about 3' 
to 20 moles, of compound (v, per mole of compound (IV). This 
reaction is carried out in the presence or the absence of an 
organometallic compound in a solvent which does not interfere 
with the reaction or without use of a solvent . Examples of the 
solvent which does not Interfere with the reaction include 
alcohols such as methanol, ethanol. 1-propanol. 2-propanol. 
l-buta„ol. etc.. sulfoxides such as dimethyl sulfoxide etc 
ethers such as diethyl ether, tetrahydrof uran . dioxane. etc. 
nitrlles such as acetonltrile etc. . aromatic hydrocarbons such 
as bensene. toluene, xylene, etc.. halogenated hydrocarbons 
suchasdichloromethane. chloroform. 1.2-dichloroethane. etc 
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and amides such as dimethylf ormamide , acetamide, 
dimethylacetamide, 1 , 3 -dimethyl- 2 -imidazolidinone, and 1- 
methyl-2-pyrrolidone. Among these solvents, alcohols such as 
methanol, ethanol, 1-propanol, 2 -propanoic and 1-butanol are 
preferred. These solvents can be used each alone or in a 
suitable combination. The amount of the solvent relative to 
each part by weight of compound (IV) is usually less than about 
100 parts by weight, preferably about 1 to 50 parts by weight, 
and more preferably about 5 to 20 parts by weight . The reaction 
temperature is usually about 40 to 200^ and preferably about 
70 to 180*0. The reaction time is usually about 1 to 80 hours 
and preferably about 5 to 50 hours. 

Examples of the organometallic compound which may be 
used in conducting the reaction include titanium alkoxides (e.g. 
titanium tetraisopropoxide, titanium tetraisobutoxide, etc.) 
and ytterbium trif luoromethane sulfonate, etc. Particularly 
preferred are titanium alkoxides. The amount of such an 
organometallic compound per mole of compound ( IV) is about 0 . 1-5 
equivalents and preferably about 1-2 equivalents. There is no 
particular limitation on the mode of addition of said 
organometallic compound. For example, the organometallic 
compound may be added after compounds (IV) and (V) have been 
added to a solvent or added to a solvent before addition of 
compounds ( IV) and (V) . As a further alternative, compound ( IV) , 
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compound (V) , and the organometal compound may be sequentially 
added to a solvent- 

The reaction of compound (II, wherein R is a hydrogen atom 
[hereinafter referred to sometimes as compound (ii a )J wit h 
either compound (VI) or compound (VII) is conducted in the 
presence or the absence of a base in a solvent which does not 
interfere with the reaction or without use of a solvent. This 
reaction can be carried out with advantage by using about 0.5 
to 5 moles, more preferably about 0.7 to 1.5 moles, of compound 
(VI) or (VII) per mole of compound (Ha). The base which may 
be used includes inorganic bases (e.g. potassium carbonate 
sodium carbonate, potassium hydroxide, sodium hydroxide, etc.) 
and organic bases (e.g. triethylamine, pyridine, 
diisopropyiethylamme. etc.). Among them, organic bases such 
as triethylamine and pyridine are preferred. The amount of the 
base, if used, is preferably about 0 . 5-5 molar equivalents , more 
preferably about 0.9 to 2 molar equivalents, per mole of 
compound (I la) . 

Examples of the solvent which does not interfere with the 
reaction of compound (Ha) with compound (VI) or (VII) include 
sulfoxides such as dimethyl sulfoxide etc., ethers such as 
diethyl ether, tetrahydrof uran , dioxane, etc., nitrlles such 
as acetonitrile etc.. aromatic hydrocarbons such as benzene, 
toluene, xylene, etc.. halogenated hydrocarbons such as 
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dichloromethane, chloroform, 1,2-dichloroethane, etc., esters 
such as ethyl acetate etc . , and amides such as dimethylf ormamide , 
acetamide, dimethylacetamide , 1 , 3 -dimethyl- 2 -imidazolidinone, 
and l-methyl-2-pyrrolidone. These solvents can be used each 
alone or in a suitable combination of two or more species. 

Referring to the reaction of compound (Ila) with compound 
(VI) or (VII), the reaction temperature is usually about -10 
to 150*0 and preferably about 0 to 120^. The reaction time is 
usually about 0.1 to 50 hours and preferably about 0.5 to 30 
hours . 

When R in compound (II) is a benzyl group which may be 
substituted, the compound is subjected to a debenzylation 
reaction to give the compound of formula (II) wherein R is a 
hydrogen atom, which is represented as compound (Ila). This 
debenzylation reaction can be easily carried out by any known 
procedure for elimination of a benzyl group from a benzylated 
amino group. Such procedures are described in "Protective 
Groups in Organic Synthesis" , A. Wiley Interscience 
Publication. 

When R 3 ' in compound ( Ic) is protected f ormyl, the compound 
can be deprotected to give the compound of formula (I) wherein 
R 3 is f ormyl. This deprotection reaction can be easily carried 
out by any known procedure for elimination of a protective group 
from a f ormyl group. Such procedures are described in, inter 
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alia. "Protective Groups in Organic Synthesis", A. Wiley 
Interscience Publication. 

Among species of compound (Ic). the compound in which R 3 ' 
is a hydroxymethyl group (compound (Id)] can be optionally 
halogenated in the hydroxy position using a halogenating agent 
in a solvent which does not interfere with the reaction to give 
the compound of formula , I ) wherein y is , halogen atom (compound 
(le)J. This halogenatlon reaction is carried out by using a 
halogenating agent to act upon compound [IdJ in a solvent which 
does not interfere with the reaction. Examples of the 
halogenating agent which can be used for this purpose includes 
thionyl halldes such as thionyl chloride, thionyl bromide, etc. 
and halogenated phosphorus compounds such as phosphorus 
trichloride, phosphorus tribromlde. phosphorus pentaohloride 
Phosphorus oxychlcrlde . etc . Among those halogenating agents 
chlorinating agents such as thionyl chloride and phosphorus 
oxychlorlde are preferred. Such a halogenating agent can be 
used as a diluted solution in an organic solvent (e.g. bensene 
toluene, xylene, chloroform, dichloromethane. ethyl acetate, 
etc.). The amount of the halogenating agent relative to 
compound Ud> is preferably about 0.5-5 molar equivalents and 
more preferably about 0 . 7 to 3 . 0 equivalents . The solvent which 
does not interfere with this reaction includes sulfoxides such 
as dimethyl sulfoxide etc.. ethers such as diethyl ether. 
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tetrahydrofuran, dioxane, etc., ketones such as acetone etc., 
nitriles such as acetonitrile etc. , aliphatic hydrocarbons such 
as hexane etc. , aromatic hydrocarbons such as benzene, toluene, 
xylene, etc. , halogenated hydrocarbons such as dichlorome thane, 
chloroform, 1 , 2-dichloroe thane, etc., esters such as ethyl 
acetate etc. , and amides such as dimethylf ormamide , acetamide, 
dimethyl acetamide, 1 , 3-dimethyl-2-imidazolidinone, and 1- 
methyl-2-pyrrolidone. Among those solvents, amides such as 
dimethylf ormamide , acetamide , dimethylacet amide , 1,3- 
dimethyl-2-imidazolidinone, 1 -methyl- 2 -pyrrolidone, etc. are 
preferred. Particularly preferred are dimethylf ormamide , 
dimethylacet amide and 1 -methyl- 2 -pyrrolidone . These solvents 
can be used each alone or in combination. When a mixture of 
two or more different solvents is used, the mixture preferably 
consists of one or more amides mentioned as preferred examples 
as above in a suitable ratio . The reaction temperature suitable 
for this halogenation reaction is about -10*0 to 80*0 and 
preferably about 10° to 60*0. The reaction time is usually 
about 0.1 to 20 hours and preferably about 0.5 to 8 hours. 

The intramolecular cyclization reaction of compound (I) 
wherein R 3 is a formyl group which may be protected [compound 
(la) ] to compound (III) is conducted in the presence of an acid 
in a solvent which does not interfere with the reaction. The 
acid which can be used for this purpose includes inorganic acids 
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(e.g. sulfuric acid. nltrioacla 

organic acida methanesuifonic acla . t rifiuorometha„e 

T cacld ' toi °— — - 

*»=h as 1*^ aola Ma sulfoWo ac±as _ ^ ^ 

acid can be diluted with water and used in the for™ n f 

j.n zae form of an aqueous 

solution. The amount of the acid n~. i 

or tne acid per mole of compound (i a ) is 

preferably about 1-20 moles an* m « 

moles and more preferably about l.o-io 

« - • - solvent which doea not interfere with this reaction 

» iudes water, alcohola such as methanol . 
> tanol. etc.. abides such aa dimethyl sulfoxide etc ' 

nitriles such as acetonltrile etc 

iJ - e et c-. ethers such as 

tetrahydrofuran, dioxan** 

etc „ ket0 " eS S °° h aS ^tone. 

etc. ^onc theaa aoiventa. alcohola each aa methanol are 

Preferred, Tbose aoiventa can he need each alone or in . 
suitable combination. 

This intramolecular cyclisatlon of compound (I>J ^ 

carried out ate temperature of ahout 20 - to iOO* 

40 houra and preferably about 1 to 20 houra. 

The intramolecular evolution reaction of compound <I, 
-rein , la a halo g en atom (compound (1 e, , to compound UlXa, 
" ' - —ere with the 

doea not interfere with thla reaction includes sulfoxides 
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such as dimethyl sulfoxide etc. , ethers such as diethyl ether, 
tetrahydrofuran, dioxane, etc., ketones such as acetone etc., 
nitriles such as acetonitrile etc. , aliphatic hydrocarbons such 
as hexane etc. , aromatic hydrocarbons such as benzene, toluene, 
xylene, etc. , halogenated hydrocarbons such as dichloromethane , 
chloroform, 1 , 2-dichloroe thane, etc., esters such as ethyl 
acetate etc. , and amides such as dimethylf ormamide, acetamide, 
dime thylacet amide, 1 # 3-dimethyl-2-imidazolidinone , and 1- 
methyl-2-pyrrolidone, etc. These solvents can be used each 
alone or in a suitable combination. The base which may 
optionally be used for this reaction Includes inorganic bases 
(e.g. sodium hydride, potassium hydroxide, sodium hydroxide, 
sodium carbonate, potassium carbonate, etc. ) and organic bases 
(e.g. triethylamine , butylamine, dibuty lamine , benzylamine, 
dimethylaminopyridine, pyrrolidine, N-ethyldiisopropylamine, 
piperidine, morpholine and so forth). Preferred are organic 
bases such as triethylamine, dimethylaminopyridine, 
piperidine, etc. The amount of the base, if used, is preferably 
about 0.5 to 50 molar equivalents and more preferably about 0.5 
to 10 molar equivalents based on compound (Ie). The reaction 
temperature is usually about -20*0 to 100*C and preferably about 
-10*0 to 60*0 . The reaction time is usually about 0 . 1 to 24 hours 
and preferably about 0.5 to 10 hours. 
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The Intramolecular cyclizatlon action of compound (I , 
wherein y i. a hydroi[yl gr()up ^ (M) f ^ ( 

is congee, in the presence of a conde„sln g ag ent in . solvent 
which aces not interfere with the reaction. The preferred 
conde„sin g agent is a cognation of a halo g enatin g a g e„t ana 
. base or a cognation of an asodicarboxylic acid Privative 
and a phosphine derivative. The solvent which does not 
interfere with tne reaotion when toe oo„de»si„ g ag ent is a 
cognation of a halo g enati„ g a 9 ent and a hase includes 
sulfoxides soon as dimethyl sulfoxide etc.. ethers such as 
"ethyl ether. tetrahydrofuran. dioxane. eto. . Ketones suoh as 
acetone etc.. m triles SU ch as acetonltrlle etc.. aliphatic 
Hydrocarbons such as hw*r>~ 

hexane etc. . aromatic hydrocarbons such 

- bensene. toluene, xylene, etc.. halopeuated hydrocarhons 
suchasdichloromethane. chloroform. l. 2 -dichloroethane. etc 
esters such as ethyl acetate etc. . Md amides such as 
cimethylfor^de. acetamlde. dimethyl acetamlde l 3- 
^ethyl- 2 . 1 mi a a 2 olldinone. 1 -methyl- 2 -pyrrolldone. and so 
forth. These solvents can be used each alone or in a suitable 
combination of two or more species. When only one Kind of 
solvent is used, it is preferably selected from as,on 9 amides 
such as dimethylformamlde. dlmethylacetamlde . l-methyl- 2 . 

pyrrolidone and so fort-h 

a so rorth. Among such amides. 

aimethylacetamide and l-methyl- 2 . pyrrollaone ±s partlcalarly 
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preferred. When two or more kinds of solvents are used in 
combination, it is preferable to use an amide such as 
dimethylf ormamide , dimethylacetamide or l-methyl-2- 
pyrrolidone in combination with one or more other solvents . The 
halogenating agent that can be used in this reaction includes 
thionyl halides such as thionyl chloride, thionyl bromide, etc. 
and halogenated phosphorus compounds such as phosphorus 
trichloride, phosphorus tribromide, phosphorus pentachloride, 
phosphorus oxychloride, etc. Particularly preferred are 
chlorinating agents such as thionyl chloride and phosphorus 
oxychloride. The halogenating agent may optionally be used as 
a diluted solution in an organic solvent (e.g. benzene, toluene, 
xylene, chloroform, dichloromethane , ethyl acetate, etc.). 
The amount of the halogenating agent is preferably about 0 . 5 
to 5 molar equivalents and more preferably about 0.7 to 3.0 
equivalents relative to compound (Id). 

The base which can be used in this reaction includes 
inorganic bases (e.g. sodium hydride , sodium hydroxide , sodium 
carbonate, potassium carbonate, etc.) and organic bases (e.g. 
triethylamine , butylamine, dibutylamine , benzylamine, 
dimethylaminopyridine, pyrrolidine, N-ethyldilsopropylamine, 
piperidine, morpholine, etc.). Preferred are organic bases 
such as triethylamine, dimethylaminopyridine and piperidine. 
The amount of the base, relative to compound (Id) , is preferably 



35 



CA 02239943 1998-06-05 



-out o. S t0 50 Blar equivalents Md nore pre£erawy ^ t ^ 
to 20 Klar events. The order o f a dd itlon of the 

the bese may be f lrst aMad to . ^ 
«« - the h al o g e na t lng agent then adaefl if 

- aM th6 halogenatlng agent raay be aaaed simu 

a soXutloe or compound tM) and then ^ ^ ^ ^ 
"action te rap er a ture ia usually about ^ ^ 

Pre farably about to 6or reaotiM 

..1 - 50 hoors end prafarably about x ^ ^ 
RefCrr1 " 9 t0 thS — * -** the intre^ecUer " 

=yc^ atlon reaotioI1 for production ^ oompomd 

-r^e - . phoephtne deriyatlve ^ 

: :r;:;r ■ r as aiethn — • «~ 

^ ■ dliS °^opyl «tata«^ N.N.N..M.. 
tetranethylazoaioMboxBjniae . 1,1.. 

(asodlcerbonyljaiplperldine. H , 
t a tr a is<,prop yla ,„ alcarboxamlde liWi>iw _ i s ^ 

he »*yaro-1.4.6.7-tetrMoolne-2 * 

° clne 2 -5-oione. and so forth. The 

Phosphtne compound includes trieryiphosphines a „d 
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trialkylphosphines , such as triphenylphosphine, 
tributylphosphine , trimethylphosphine , and so forth. As 
reagents alternative to such combinations of azodicarboxylic 
acid derivatives with phosphine derivatives, there can be 
mentioned phosphoranes such as cyanomethylenetributyl 
phosphorane, cyanomethylenetriethyl phosphorane , and so forth. 
These reagents are used in organic synthetic reactions known 
generally as the Mitsunobu reaction and are described in 
" Organic Reactions, Vol. 42" and "Journal of Synthetic Organic 
Chemistry, Japan, 55, 631, 1997". 

The solvent which does not interfere with this reaction 
includes ethers such as diethyl ether, tetrahydrofuran, dioxane, 
etc., ketones such as acetone etc., nitriles such as 
acetonitrile etc. , aliphatic hydrocarbons such as hexane etc. , 
aromatic hydrocarbons such as benzene, toluene, xylene, etc., 
halogenated hydrocarbons such as dichloromethane , chloroform, 
1,2-dichloroethane, etc. , and esters such as ethyl acetate and 
so on. These solvents can be used each alone or in a suitable 
combination. The amount each of the azodicarboxylic acid 
derivative and the phosphine derivative relative to compound 
(Id) is preferably about 0.5 to 5 molar equivalents and more 
preferably about 1 to 2 molar equivalents. The reaction 
temperature is about 0° to 50*0 and preferably about 10° to 30t: . 
The reaction time is about 0.1 to 24 hours and preferably about 
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' 5toms - In ~^t Wsreaction . ac . riorofai41tlM 

« co^cun. (M) . tha a 2oalMrboxyUo acifl ^ 
P *o sphine derlvatlve ls Mt partloulariy restriotea 

Co_ (IIIa) wherein r2 u ( 

««»> or a s.„ the reo f oan ^ proaucea by ^ 
compound (Hi, whareln R 2 u 4 . n± 

the formula: ° f 
OH R' fi 

NW M ~ CHr r iH - N \_; M -\_/-»o I o..« 

<«*ere ln eac„ synbol has the meanlng givM above) ^ 

:r ] to ° ataiy " c — - ■ ~ „ hlch doas Mt 

« erfere with the reactlon . ^ Mivent ^ ^ 
~te„ ere w« h the raaotlon lnoluaes ^ ^ _ ^ 

;;;" ilcotai (e - 9 - :methano1 - — • ~. isoPropyl 

*.». » e Sta r ..... : athyl ^ » 
hydr0eart0n — . tol ee»e. ^aee. Wm etc , 

" °: 9anic oarb ° xyli ° aoia <•••• • — a 0ia . proplonic a ; ld 

to. > etc. or a mutm of tWQ „ ^ ^ ^ 
reaction can „ sually be oarrlefl ^ ^ ^ ^ ^ ^ 

Hxa^xes o f th e cata lyst are s „ ltabl e ^etaUlo ca t a lyst such 
as P a llaai ™. oarbo „, platlnu ,. oarbon _ RMey niokei ^ 

catalytic reduction can be carried out ,,^ fl 

M-nea out under a pressure rangma 
normal pressure to about lSOkg/cm 2 - 

«g/ cm , at temperatures of room 

temperature to loot. 
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Furthermore the compound (Illb) or a salt thereof can be 
produced by subjecting a compound (Ilia) wherein R 2 is 4- 
nitrophenyl [i.e. compound of the formula: 



(wherein each symbol has the meaning given above) or a salt 
thereof] to reduction reaction in a solvent which does not 
interfere with the reaction. The reduction can usually be 
carried out in the presence of a reducing agent. Example of 
the reducing agent include a combination of hydrogen and a metal 
catalyst (e.g. : palladium- carbon, platinum-carbon, Raney 
nickel, etc.), a combination of hydrazine and a metal (e.g.: 
palladium- carbon, ferric chloride etc.), a combination of a 
metal (e.g.: iron, zinc, tin, aluminum amalgam, Raney-alloy 
etc. ) and an acid (e.g. , hydrochloric acid, acetic acid etc. ) , 
water or an aqueous alkaline solution (e.g., aqueous solution 
of sodium hydroxide etc.), etc. The reaction temperature is 
usually about 0~100 < C, preferably about 10 to 40*0. A solvent 
which does not interfere with the reaction includes water, an 
organic solvent such as an alcohol (e.g. : methanol, ethanol, 
propanol, isopropyl alcohol, butanol, etc.), an ester (e.g. : 
ethyl acetate etc.), a hydrocarbon (e.g. : benzene, toluene, 
hexane, xylene etc.), an ether (e.g. : tetrahydrof uran , etc.), 
anitrile (e.g. : acetonitrile, etc.), an organic carboxylic acid 




(I He) 
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(e.g. : acetic acid, propionic acid, etc. ) etc Th* 

v , ere. These solvent 

used alone or In combination. 

The compound of genera! for«la Ulla, wherein ls 
-^o„ Mltaiereof(c , MM(nib|)oaD 

yDphenyl or a salt th,»., , 

ait thereof [compound (IIlo)J. alJ[v , 

orthoformate mentioned above lnol U fl»= , 

of orth„ f ■ diodes lowertc^alkyi esters 

orthoformrc acid such as methyl orthoformate. etb y i 

orthoformate. Prop.lortbofor.ate. and bntyl orthoformate etc 
-ont hem . Ci . jalkylesters _ suohasnethyi()r 

I:-' ~" ~ ~ - -al aside inclndl 

I" metSl — - — — etc. and is preferably 

cdtum aside . ^ reaotlon ^ ^ ^ J 

- -vent is preferably an organic acid sncb as acetic acid 
Propionic acid etc ' 
etc. . and acetic acid is more preferable. The 

rrir erature is ™ y °* to ^ - — ably • 

» -lOOt:. - reaction time is derail, 10 minutes tQ 24 
hours and preferably i to 10 hours. 

The above-mentioned compounds (IIIa) 
(Hie). (Hid) and (me) *„„ „. « 

(I) f - , , ^ ^ the±r Syntheti - intermediates 

(I)r (la), (lb), (Ic), (Id) (i e) . anflm , 

( } • and can fe e respectively 

isolated and purified fmm 

from the respective reaction mixtures by 
Per se known procedures such as. for examm* 

»• 1 °r example, extraction. 
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concentration, neutralization, filtration, recrystallization, 
and chromatography. 

Compounds (I), (la), (lb), (Ic), (Id), (Ie), (II), (Ha), 
(III), (Ilia), (Illb), (IIIc), (Hid) and (Hie) can be isolated 
as salts. The salts include salts with inorganic acids (e.g. 
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, 
phosphoric acid, etc.) and salts with organic acids (e.g. acetic 
acid, tartaric acid, citric acid, fumaric acid, maleic acid, 
p-toluenesulfonic acid, methanesulf onic acid, etc.). 

Salts of compounds (I), (la), (lb), (Ic), (Id), (Ie), (II), 
(Ha), (III), (Ilia), (Illb), (IIIc), (Hid) and (Ille) can be 
produced by the per se known method, for example by adding the 
corresponding inorganic or organic acid to compounds of the 
formulas (I), (la), (lb), (Ic), (Id), (Ie), (II), (Ha), (III), 
(Ilia), (Illb), (IIIc) , (Hid) and (Ille), respectively. 

Compound (I), (la), (lb), (Ic), (Id), (Ie), (II), (Ha), 
(III), (Ilia), (Illb), (IIIc), (Hid) and (Ille) may each be 
a hydrate or an anhydride. 

While compounds (I) and (II) may exist as at least two 
stereoisomers, those isomers can be independently prepared. 
For example, by carrying out the above reaction using one isomer 
of the starting compound (IV), the corresponding isomer of 
compound (I) or (II) of the invention can be produced. When 
the product is a mixture of two or more isomers, it can be 
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separate* into the respeo(lve ^ ^ & 

a salt with an optically active aha ^ 

y active acid (e.g. camphorsulf onic acid 

tartaric acid, etc.,. chromatography, fractional 
recrystallization, and so forth. 

The preferred antifungal compounds (m, and (IIIa) ^ 

can be produced by the method of this i„ wn H 

°r tnis invention are an optically 
active compounds wherein R 1 ± s « mo *-K , 

18 3 meth y 1 9 ro «P. in which both 
the carbon atom linked to Ar and „ w 

r and the carbon linked to R 1 have 
(R)-configur ation , as mentioned hereinbefore. These 
compounds can be synthesized starting from an optically active 
oxirane derivative ( IV , wherein * is a methyl ^ ^ 
the carbon United to Ar has <»> , «. 

,. t „ , " (R, - c ™^9»«tlon and the carbon 

linked to R has ,S, -configuration. through 

synthetic intonates o, formula and „, ^ 

the carbon linked to Ar ana th. _ ,. 

to Ar and the carbon linked to R* (methyl) 

have (R)-configuratlon. 

The starting compound (l V) for use ln ^ 

mention can be synthesis h y the per se known technolo gy 
ior example by the processes described in Chemical and ' 
Pharmaceutical Bulletin. 4i. Z035-1042. 1M3 and 43 . 432 . 410 
»«. or any process analogous thereto. The other starting 
compound , vx , can also be produced by the per se known technology 
for example by the processes described in chemical and ' 
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Pharmaceutical Bulletin, 44, 314-327, 1996 and WO 9625410A, or 
any process analogous thereto. 

Since the compounds (III) and (Ilia) produced in the 
present method have low toxicity and strong antifungal activity 
to the genus Candida [e.g. Candida albicans, Candida utilis, 
Candida graburata, etc.], genus Histoplasma [e.g. Histoplasma 
capsulatum, etc.], genus Aspergillus [e.g. Aspergillus niger, 
Aspergillus f umigatus , etc . ] , genus Cryptococcus [e.g. 
Cryptococcus neoformans, etc.], genus Trichophyton [e.g. 
Trichophyton rubrum, Trichophton mentagrophytes , etc. ] , genus 
Microsporum [e.g. Microsporum gypseum, etc.], genus 
Mallassezia [e.g. Mallassezia furfur, etc.], etc., it can be 
used for prevention or treatment of fungal infections [e.g. 
mucosal candidiasis (oral thrush, angular stomatitis, 
vulvovaginal candidiasis, Candida balanoposthitis and 
urethritis), dermal candidiasis ( interdigital candidiasis, 
intertriginous candidiasis, perianal candidiasis, 
blastomycosis cutis eczematosa, Candida onychia, Candida 
paronychia, auricular candidiasis, cutaneous lesion of Candida 
septicaemia, diffuse superficial candidiasis, Candida 
granuloma, congenital cutaneous candidiasis, candidids), 
chronic mucocutaneous candidiasis and systemic candidiasis 
(candidiasis of the respiratory tract, candidiasis of the 
gastrointestinal tract , Candida septicaemia, Candida 
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endocarditis, candidiasis of the urinary tract, candidiasis of 
the eye. candidiasis of the central nervous system, articular 
and hone candidiasis. Candida peritonitis, candidiasis of the 

liver, intrauterine candidiasis etc ) n„«v ^ 

^.ls, etc.) due to genus Candida- 

acute pulmonary histoplasmosis, chronic pulmonary 
histoplasmosis and disseminated histoplasmosis, etc. due to 
genus Hlstoplasma, aspergillosis of the respiratory tract 
(allergic aspergillosis, bronchial aspergillosis, 
aspergilioma. pulmonary aspergillosis (acute invasive 
pulmonary aspergillosis, chronic necrotizing pulmonary 
aspergillosis), aspergillary empyema,, disseminated 
aspergillosis, central nervous system aspergillosis, 
aspergillary endocarditis, aspergillary myocarditis, 
aspergillary pericarditis, aspergillary mycetoma, 
aspergillary otomycosis, aspergillary onychia, aspergillary 
paronychia, aspergillary keratitis, aspergillary 
endophthalmitis, cutaneous aspergillosis and nasal-orhltal 
aspergillosis, etc. due to genus Aspergillus, pulmonary 
cryptococcosis, central nervous system cryptococcosis, 
cutaneous and mucocutaneous cryptococcosis, osseous 
cryptococcosis, cryptococcosis of lymphnodes. disseminated 
cryptococcosis and cryptococcosis of hematopoetlc organs etc 
due to genus Cryptococcus , tinea capitis, favus, Kerlon celsl 
tinea barbae, trichophytla maculovesiculosa. trichophytia 
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eczematosa marginata, tinea imbricata, trichophytia 
pompholyciformis, tinea unguium, trichophitid and granuloma 
trychophyticum, etc. due to genus Trichophyton or genus 
Microsporum; tinea versicolor, etc. due to genus Mallassezia] 
in the mammals (e.g. human, domestic animal, fowl, etc.), and 
can also be used for prevention or treatment of atopic 
dermatitis. Furthermore, two or more compounds among 
compounds (III) or (Ilia) can be used as an antifungal agent 
in combination, and one or more compounds among compounds (III) 
and (Ilia) can be used as an antifungal agent in combination 
with one or more compounds having antifungal activity other than 
compounds (III) and (Ilia). 

Compounds (III) and (Ilia) can also be used as an agricultural 
antifungal agent. 

The experimental pharmacological efficacy and action, 
compatible patient background, safety, indications, dosage, 
route of administration, dosage form and other treatment 
modalities, etc. and the mode of use as agricultural fungicides 
of compounds (III) and (Ilia) are as described in the 
above-mentioned Japanese Kokai Tokkyo Koho H6-293740, Kokai 
Tokkyo Koho H8- 104676, and WO 9625410A1 (corresponding to Kokai 
Tokkyo Koho H9-183769). 
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According to the present Invention, inldazolone end 
imidezolidinone derivatives having an exoellent anti . fun3al 
activity can be obtained in high purity and in good yield. 

The following Reference Examples and Examples illustrate 
the present invention in detail, but are not to be construed 
to limit the scope thereof. 

'H-NMR spectrum is measured by a Varlan oemlni 200 (200 
*.) type spectrometer using tetra.nethylsllane as an Internal 
standard, and all , values were represented by ppm. ^ 
numerical value described in ( , £or the mlxed solvent ^ % 
volume ratio of each solvent. ls by welght ^ 

stated. A ratio of the solvent in silica gel chromatography 
is a volume ratio of solvents to be mixed. 

The symbols in the Examples have the following me a„i„gs 
- «^t. d: doubiet. t: triplet. „ guartet. dd, double 
"cublet. tt: triple triplet, m, multlplet. br : broad. „ 
coupling constant. 
[Examples] 
Reference Example 1 

A mixture of 4-fluoronitrohenzene ,50.4 B , .iH-t.tra.ole ,25 
«). potassium carbonate (50 8, and N. N -din,ethyl,ormamide 
(350ml, was stirred at 70 to „C for 10 hours. The reaction 
mixture was cooled, ana water (2500ml, was added. The 
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precipitated crystals were collected by filtration and washed 
with water (500ml), 

Yellow crystals of a mixture of l-(4-nitrophenyl) -lH-tetrazole 
and 2- (4-nitrophenyl) -2H-tetrazole obtained above was 
dissolved in a mixture of methanol (280ml)and tetrahydrofuran 
(420ml), and ferric chloride (0.33 g) and activated carbon (3.3 
g) were added to the solution. To the mixture was added 
dropwise hydrazine monohydrate (27 g) under reflux over a 
period of 10 minutes. After the addition was complete, the 
mixture was stirred for 10 hours under reflux. The reaction 
mixture was cooled, and the activated carbon was filtered off. 
The activated carbon was washed with methanol (200ml). The 
filtrate and the washing were combined, and the solvent was 
distilled off under reduced pressure. The residue was 
subjected to silica gel chromatography (eluent : 
tetrahydrofuran/ / hexane=2/ 3-* tetrahydrof uran/hexane/ 
ethyl acetate =l/l/l) . The first fraction was concentrated 
in vacuo . and the residue was crystallized from hexane to give 
2-(4-aminophenyl)-2H-tetrazole (14.48 g) as pale yellow 
powdery crystals . The crystals were recrystallized from a 
mixture of ethyl acetate and diisopropyl ether. 
Melting Point : 124-125^ 

x H-NMR(d 6 -DMSO) <5 :5.76(2H,s), 6 . 76 ( 2H, d, J=8 . 8Hz ) , 
7.74(2H,d, J=8.8Hz), 9.08(lH,s) 
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Elemental Analysis : C 7 H 7 N 5 
Caloa.(*):C. 52.17; H, 4.38; N, 43.45 
Found(%):C, 52.01; H, 4.44; N, 43.41 
The second fraction was concentrated te ^ and the resldue 
was crystallized from diisopropyl ether to give l-( 4 - 
aminophenylJ-iH-tetrazole (25.29 g) as pale 
crystals. The crystals were recrystallized from a mixture of 
ethyl acetate and diisopropyl ether. 
Melting Point 142-14310 

^-NMRCde-DMSO) O- :5.65(2H,s), 6 . 73 ( 2H. d , J=8 . 8Hz ) . 
7.48(2H,d,J=8.8Hz), 9.83(lH,s) 
Elemental Analysis : C 7 H 7 N 5 
Calcd.(*): C . 52.17; H, 4.38; N, 43.45 
Found(%): C , 51.88; H, 4.38; N. 43.62 
Reference Example 2 

l-(4-a ml »ophen y i ) - 1 H-t e tra 2 „ le (15 . 29g) ^ pyrlalne ( 
wee disaoived m a mlIcture of tetrahyatofutan (m ^ 
acetate tlaaa) . To the solution ^ ^ ^ ^ 

chlotocarconate ,„.,», wlth stirrlng ^ ^ 

Mter the addition wee CO n*lete. the reactlon ^ 

stirred at room temperature for 1 houi- t« 

ror i nour. To the reaction mixture 

were added weter end e saturated aoaeoua solution „ f 

sodiu. chloride <100„1>. Ihe organic layer wee weshed wit* 
weter ,100*1X 2) and teled over ^ 
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The solvent was distilled off under reduced pressure. To the 
residue was added diisopropyl ether (500ml) , and the resulting 
crystals were collected by filtration. The crystals were 
washed with diisopropyl ether (150ml) and dried to give phenyl 
4-(lH-tetrazol-l-yl)phenylcarbamate (24.15 g) as colorless 
scaly crystals. The crystals were recrystallized from ethyl 
acetate. 

Melting Point 186-189T; 

1 H-NMR(d 6 -DMSO) <5 : 7 . 25-7 . 34 ( 3H,m) , 7 . 42-7 . 50 ( 2H,m) , 
7.77(2H,d, J=9Hz) , 7 . 89 ( 2H, d, J=9Hz ) , 10.0(lH,s), 10.6(lH,s) 
Elemental Analysis : C 14 H xx N 5 O 2 

Calcd.(%):C, 59.78; H, 3.94; N, 24.90 

Found(%):C, 59.56; H, 3.99; N, 24.89 
Reference Example 3 

p-Nitroaniline (14.75 g) was dissolved in methanol (400ml). 
To the solution was added 2 , 2-dichloroacetoaldehyde p- 
toluenesulf onyl hydrazone (10.00 g) at -3--4 < C, and the mixture 
was stirred for 1 hour. The mixture was further stirred at room 
temperature over night. The reaction mixture was concentrated 
under reduced pressure to make the volume of the mixture to about 
170ml and allowed to stand under ice cooling for 30 minutes. 
The resulting crystals were collected by filtration, washed 
with diisopropyl ether and dried under reduced pressure to give 
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1 -(4-n 1 trop ll en yl) . 1 „. 1 . 2 . 3 . trla , ole (< 04g) ^ ^ 
crystals. 

The mother llquor „ as ooncentratea M(J ^ ^ 
absolved In a mixture of ethyl acetate , 2 00ml, and 
tetrnhydrofuran uoom!,. The .mxture „ as washed ^ ^ 
hydrocele acta , 15 0ml,, IN-sodlumhydroxlde aqueous solution 
(150.1,, „ate r (15 0 n i, and a saturated a^eous solution or 
sodium chloride < 15 oml,. successively. The or 3 a„lc layer was 
dried over anhydrous magnesium sulfate, and the solvent was 
distilled off under reduced pressure. The residue was 
crystallised free, diethyl ether to give the ehove compound ,0.47 

) • 

Yield: 4.51 g, 67% 

The product was recrystallized from a mixture of 

dichloromethane and diisopropyi ether. 
Melting Point 205-206T; 
Reference Example 4 

To an ice-cooled „l«ure of 40* aq ueous solution of glyoxal 
»3.4ml,, acetic acid and methanol ,300ml, was added 

P-nltroanlllne , 22 . 25 „. and the n ix t ure was stirred for i 
hour. To the mixture was added p-toluenesulfonyl hydrazine 
(".00 .,. and the mixture was stirred at oC for 2 hours and 
at room temperature overnight. The solvent was concentrated 
under reduced pressure . To the residue was added ethyl acetate 
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(500ml) # and the mixture was extracted under reflux. The 

extract was washed with 0.5N sodium hydroxide aqueous solution 

(250ml) , water (200ml) and a saturated aqueous solution of 

sodium chloride (200ml) , successively, and dried over anhydrous 

magnesium sulfate. The solvent was distilled off under reduced 

pressure to make the volume of solution to about 100ml, and the 

concentrate was kept at room temperature overnight. The 

resulting crystals were collected by filtration to give 1- 

(4-nitrophenyl)-lH-l,2,3-triazole (5.31 g) as pale yellow 
crystals . 

The mother liquor was concentrated, and the residue was 
purified by silicagel column chromatography (eluent : ethyl 
acetate/hexane = l/2->l/l). Crystallization from ethyl 
acetate gave the above compound (2.17 g). 
Yield : 7.48 g, 73% 
Reference Example 5 

A mixture of l-(4-nitrophenyl)-lH-l,2,3-triazole (33.33 g), 
10% palladium- carbon (50% wet, 4.00 g), ethanol (200ml) and 
tetrahydrofuran (200ml) was stirred at 50*0 for 6 hours under 
a hydrogen atmosphere. After the reaction mixture was cooled, 
the catalyst was filtered off, and the solvent was distilled 
off under reduced pressure. The residue was crystallized from 
diisopropyl ether to give 1- (4-aminophenyl) -1H-1,2, 3-triazole 
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(26.45 g, 94X) as pale yellQw ^ ^ 

recrystallized from ethyl acetate. 
Melting Point 121-12213 

^NMR(CDC1 3 , 5 :3.93(2H. bs) . 6 . 77 (2H, dt , J=9H2 . 2 . 2H 2 > 
7.48(2H,dt,J= 9H2 . 2 H 2 ). 7.8K1H.S). 7.87(1H, S , 
Elemental Analysis : C 8 H 8 N 4 
<***.(*,: C . 59.99; H, 5.03; N, 34.98 
Foun d (%): C , 6O.02 ; H, 5. 08 ; N, 34.66 
Reference Example 6 

To a mixture of l-(4-nitrophen y i ) . 1 H- 1 . 2 . 3 . triMole (26 „ 
6 ). Pyridine ««.4o g , ana acetone (550.1, was added dropwlse 
Phenyl chlorocarOonate ,28.50 g) under Ice cooling over a 
Period of 15 minutes. M ter the addition was complete, the 
reaction mixture was stirred at room temperature for l hoU r 
The solvent was distilled off under reduced pressure. To the 
residue ware added ethyl acetate ,400ml,. tetrahydrofuran 
(200ml, and water ,300ml, . The organlo layer „ as 
»ashed with water < 20 0ml, and a saturated arsons solution of 
sodium chloride UOOml, . successively and dried over anhydrous 
cesium sulfate. The solvent was distilled off under reduced 
pressure. The residue was crystallized from dllsopropyl ether 
to give phenyl 4-(lH-1.2.3-trla 2 ole-l-yi )l>henyloarbaInate 
(39.68 g) as colorless powdery crystals. 
Yield 85% 
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The product was recrystallized from ethyl acetate. 
^-NMRfde-DMSO) 6 : 7 . 24- 7 . 49 ( 5H,m) , 7 . 72 ( 2H, d, J=9Hz ) , 
7.88(2H,d,J=9Hz), 7.96(lH,s), 8.76(lH,s), 10.53(lH,br) 
Elemental Analysis : C 15 H 12 N 4 O 2 

Calcd.(%):C, 64.28; H, 4.31; N, 19.98 
Found(%):C, 64.38; H, 4.32; N, 20.02 
Reference Example 7 

4-Fluoronitrobenzene (70.6 g) was dissolved in N,N- 
dimethylformamide (490ml). To the solution were added 1H- 
tetrazole (35 g) and potassium carbonate (70 g), and the 
mixture was stirred at 75t: for 9.5 hours. After having been 
cooled, the reaction mixture was poured into ice water ( 3000ml) . 
The resulting solid was collected by filtration and washed with 
water (500mlX3) to give a mixture of 1- (4-nitrophenyl) -1H- 
tetrazole and 2- (4-nitrophenyl) -2H-tetrazole as a white powder. 
The product was added to a mixture of tetrahydrof uran (500ml) 
and methanol (100ml). To the mixture were added activated 
carbon (powder, 12 g ) and anhydrous ferric chloride (FeCl 3 > 
1.2 g ) , and the mixture was heated at 75*C . To the mixture was 
added dropwise hydrazine monohydrate (70ml) over a period of 
2 hours. After the addition was complete, the mixture was 
stirred at 75*C for 6 hours. The reaction mixture was cooled 
and filtered. The activated carbon was washed with ethyl 
acetate (100mlX2). The filtrate and washings were combined 
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- -ashed with . saturatea agueous solution of chiorwe 
(100* 50„1X 2) to give , solution oontaiaing ^ 

a*>ophenyl,.lH-tetrazole and 2- ( 4- aminopnenyl) . 2H . 
tetrazole. 

To the solution were added water ,20*1) and sodiu* 
hydrosencerhonnte ,« „. To the stlrrefl ^ _ 
aropwise phenyl chlorocarbonnte , 5 o„l, over a period of 30 
■nlnutes at roc temperature. After the addition was complete 
the reaction Secure was stirred for is ^utes. and the or 3 auio 
layer was separated. The or g anio iayer was washed with a 
saturated a_ soiution of sodiu. ohioride ( 100™iX 2) ^ 
over anhydrous n-n^si™ sul f ate and concentrated under reduced 
Pressure to ,na*e the ^entity of the solution to ahout aoo 
« • To the concentrates were added ethyl acetate uoo.1,. and 
alisopropyl ethar ClOOna, and the nlx ture was allowed to stand 
The precipitated crystals were collected hy filtration and' 
washed with a m i«ure of ethyl acetate and dilsopropyl ether 
U:, 100* 50b i,. To the crystals was added tetrahydrof uran 
<«•«>. a„d the ^ture was heated to dissolve the crystals 
The solution was concentrated under reduced pressure to ^ e 
the entity to 2 00 « . To the concentrnte was added a nature 
Of ethyl aetata and dilsopropyl ether (1 : 1 : ,00*1,. and the 
fixture was allowed to stand. The resulti„ g crystals were 
oollected by filtration and washed with ethyl acetate- 
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diisopropyl ether (1 : 1 : 100ml, 50ml). The recrystallization 
was repeated twice in the same manner as described above to give 
phenyl 4- ( lH-tetrazol-l-yl)phenylcarbamate (39 g) as 
colorless crystals. This product was Identical with the 
compound obtained in Reference Example 2 in physicochemical 
properties . 
Reference Example 8 

By a manner similar to that shown in Chemistry of Heterocyclic 
Compounds, Vol. 21, p 1257 (1985), p-nitroaniline (138 g) was 
converted to 1- ( 4-nitrophenyl) -lH-tetrazole . The product was 
dissolved in tetrahydrofuran (2800ml) under heating at 60*0. 
To the solution were added anhydrous ferric chloride (1.8 g ) 
and activated carbon (powder, 19 g ) . The mixture was ref luxed 
gently, and hydrazine • monohydrate (180 g ) was added dropwise 
over a period of 30 minutes with stirring. After the addition 
was complete , the mixture was stirred for 2 . 5 hours under reflux . 
After the mixture had been cooled, the insoluble substance was 
filtered off. The insoluble substance was washed with ethyl 
acetate (1400ml). The filtrate and the washing were combined 
and washed with a saturated aqueous solution of sodium chloride 
(1500mlX2) to give a solution containing l-(4- 
aminophenyl) - lH-tetrazole. To the solution was added pyridine 
(95 g). To the mixture was added dropwise phenyl 
chlorocarbonate (188 g) over a period of 15 minutes with 
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^ unaer ioe ooollag Mter the aaditiM ^ 

«. „ as stlrred at room temperature ^ i ^ ^ 

171 "~ soltttion of soaiB " — ~ 

c u ^ ~ Sti " ed - —is „e ra 

conectea by flltratlon to give phenn 4 . (1H . tetra2oi i _ 

properties . 
Reference Example 9 

uo g) ^.^^^ 

— .. ,av lng „ eM coolea to ropn ^ 

reaction mixture was poured im- rt < 

Poured mto ice-water (200 ml) and 

extracted with ethyl acetate (300 ml) The n r ■ 

«u m± } . The organic layer was 

nr ~ «• — > - - — *- ~ solution 

i:rr ride <3o ° ^ ana dried - -*«» 
. The solvent was of f unaer reauoad pressure 

o irr were adaed <io ° -» - — 
- ml) . Tha resultlng orystaia _ ooiieotea by ^ 

cmuu _ „ ashaa wlth ailsopropyl ether (so ana 
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dried under reduced pressure to give N,N-dibenzyl-p- 
nitroaniline (19 g) as pale yellow crystals. 

x H-NMR(CDCl3) 6 : 4.76 (4H, s), 6.70 (2H, d, J=9.2Hz), 7.81-7.41 
(10H, m), 8.07 (2H, d, J=9.2Hz). 
Reference Example 10 

To- a solution of N,N-dibenzyl-p-nitroaniline (18 g) in 
methanol (120 ml) were added activated carbon (2.2 g) and ferric 
chloride (0.55 g), and the mixture was stirred for 30 minutes 
under reflux. To the reaction mixture was added dropwise 
hydrazine monohydrate (27.4 ml) under reflux over a period of 
1 hour, and the mixture was refluxed for 24 hours. The reaction 
mixture was cooled to room temperature, and activated carbon 
(2.2 g) and ferric chloride (0.55 g) were added. The mixture 
was refluxed for 10 minutes, and hydrazine monohydrate (27.4 
ml) was added dropwise under reflux over a period of 1 hour. 
The mixture was refluxed further for 24 hours. After the 
mixture had been cooled, activated carbon was filtered off, and 
the solvent was distilled off under reduced pressure. The 
residue was dissolved in ethyl acetate (130 ml) and washed with 
water (100 ml x 3) and a saturated aqueous solution of sodium 
chloride (100 ml) , successively. The ethyl acetate layer was 
dried over anhydrous sodium sulfate and concentrated under 
reduced pressure. To the residue was added a mixture of hexane 
and diisopropyl ether (3 : 1, 24 ml) to deposit crystals. The 
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result lng crystals Kere colleotefl by f 1Uration ^ ^ ^ 

reduce, pressure to glve «.»-d 1 henzyl-p. ph enyie„eai anllle 
(15g) as purple crystals. 

^.«.» ate) ,, si (4H , s) 6 5? 

*-•«.). ...4 ,2H. J=8 . 4HZ) . 7 . le . ? 3< {ioh ^ • • 
Reference Example 11 

To a nix ture of N.N-dlhenzyl-p.phenylenedla^ine (15g) 
orthoror^at. ana sodlom aalae (4 e) mm aMea drop ^ 

acetic acid ,„ rt) at room _ ^ ^ ^ 

— The ^ was st±rrea at room ^^^^ ^ ^ 
-tro S en atmosphere f or s ..mutes and f or a further 4 hours at 
•OC • After the reaction nature was cooled to ro« temperature 
water ,so „!, a„a ew sodiu* hydros aqueous solution 
were added. To the mixture _ ^ , ^ ^ 

nitrite (2 g) m water (8.4 ml) T h* mw* 

«mxj. The mixture was stirred under 
tee cooli„ g for 10 mlnutes . ^ resuitin3 pQwaer wm 

hy filtration, washed wlth water (120 ml) Ma ai±sopropyi ethM 

(30 -x, and dried unaer reduced pressure. »» r esultl» g hrown 
Powder was -crystallized fro n a .txture or ethanol (35 0 nl) 
"■ethane! ,10 „!, an<J THF (1 ^ ^ ^ ^ 

^^zyla^ncphen^..^.,^^ ^ g) ^ ^ 
crystals. 



;r 2 r < ? ci3,a:4 - 74(4H ' s, - 6 - 82(2a - d ----'---.43 

(12H, m). 8.80(1H, s). 
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Reference Example 12 

To a solution of 1- [ 4- (N,N-dibenzylamino) phenyl] -lH-tetrazole 
(30 mg) in methanol (1 ml) were added 10% palladium-carbon (50 
mg) and 6N-sodium hydroxide aqueous solution (0*015 ml), and 
the mixture was stirred at room temperature for 5 hours under 
a hydrogen atmosphere. The reaction mixture was filtered, and 
to the filtrate was added water ( 1 ml) . To the mixture was added 
dropwise IN sodium hydroxide aqueous solution (0.11 ml) under 
ice cooling. The mixture was extracted with ethyl acetate (10 
ml ) , and the organic layer was washed with a saturated aqueous 
solution of sodium chloride (20 ml x 3) and dried over anhydrous 
sodium sulfate. The solvent was distilled off under reduced 
pressure to give 1- ( 4-aminophenyl) -lH-tetrazole (11 mg) as a 
brown powder. This product was identical with l-(4- 
aminophenyl) -lH-tetrazole obtained in Reference Example 1 in 
physicochemical properties . 
Reference Example 13 

To a solution of 1- [ 4- (N,N-dibenzylamino) phenyl] -lH-tetrazole 
(2 g) in methanol-THF( 2 : 1, 30 ml) were added 10% 
palladium- carbon (0.5 g) and 6N sodium hydroxide aqueous 
solution (lml), and the mixture was stirred at room temperature 
for 25 minutes under a hydrogen atmosphere. The reaction 
mixture was filtered, and the filtrate was concentrated under 
reduced pressure. To the residue were added a mixture of ethyl 
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acetate ana thf<2 . , . 45 ^ ana ^ ($ ^ ^ ^ ^ 

was aaaea aropwlse a solution of soOium hy a roge„car b onate (1 3 
« ^ water < 20 ml, under ioe ooollng ^ , ^ ^ g 

To the mixture was a dflea aropwise phenyl ohlorocarbonate (o ^ 
-1) .« room temperature over a perioa of a minutes. The 
was stirrea at room temperature for 30 minute,. To the ..^ 
was aaae. water ,10 ml, . The mlxture _ ^ ^ ^ 
30 minutes. The organic layer was washeu w«h a saturate* 
agueous solution of soaium dorian U0 M x 3) , ^ 
anourous soaium sulfate, ana the solvent was aistlliea off 
unaer reauoea pressure to ma*e the entity to , (J . To 
reslaue was aaa.a ailsopropyl ether «l 5 The „ 

crystals were oolleotea hy Oration ana ariea unaer reaucea 
— to give phenyl WiH-tetrasol-i-y^e^^ 
1 • * g, as pale hrown crystals . This proauot was iaentical with 
the compouna ohtalnea in Terence Sample 2 in physlcoohemloal 
properties • 

Working Example 1 

(2R.3s ) .2-(2.4- D ifluorophenyl)-3-methyl. 2 . U H-l 2 4 

iTr i " Yi,methYioxiiane <409> - as ais — - -~ 

(400mi,. ana to the solution was aaaea titanium 

tetraisopropoxide (68g). To th* m ^4- 

y>. io tne mixture was added 22- 

alethoxyethylamine ( 4 6 4ml,. ana the ^ ^ ^ 
heating unaer a nitrogen atmosphere for 24 hour. The reaction 
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mixture was cooled, and the solvent and 2 , 2-diethoxyethylamine 
were distilled off under reduced pressure. The residue was 
dissolved in ethyl acetate (800ml), and to the solution was 
added a mixture of IN- aqueous solution of sodium hydroxide 
(260ml) and saturated aqueous solution of sodium chloride 
(260ml) with stirring. The mixture was stirred for 1 hour at 
room temperature* 

The resulting insoluble substance was filtered off, and the 
substance was washed with ethyl acetate (250ml) . The filtrate 
and the washing were combined, and the ethyl acetate layer was 
separated. The ethyl acetate layer was extracted with 1N- 
hydrochloric acid (150mlX4). The hydrochloric acid layers 
were combined and neutralized with 2N-sodium hydroxide solution 
(300ml) under ice cooling. The resulting mixture was extracted 
with ethyl acetate (400mlX2). The ethyl acetate layers were 
combined, washed with IN -sodium hydroxide solution (200ml) and 
saturated aqueous solution of sodium chloride (200ml) 
successively, and dried over anhydrous magnesium sulfate. The 
solvent was distilled off under reduced pressure to give 
(2R,3R)-3-(2,2- diethoxye thy 1 ) amino - 2 - ( 2 , 4 - dif luorophenyl ) - 
l-(lH-l,2,4-triazol-l-yl)-2-butanol (49. 4g) as a pale yellow 
oily substance. 
Yield : 73% 
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3/ v u.yii JH.d, J=6.6Hz) . 1.0-1.2(lH,br), 
1.23(6H.t,J=7Hz), 2.66(lH,dd.J=.12Hz,4.6Hz), 
2.95<lH.dd,J=12Hz.6.4Hz). 3 . 14 ( IH.q. J= 6 . 6Hz ) . 3.48- 
3.81(4H,m), 4.56(lH,dd,J=6.4Hz.4.6Hz), 4. 75(lH.d, J=14Hz) , 
4.88(lH,s). 4.89(lH,d,J=14Hz). 6.69-6.80(2H.m) . 7.33- 
7.45(lH.m). 7.76(lH,s), 7.93(lH,s) 
Working Example 2 

(2R,3S)-2-(2,4-Difluorophenyl)-3-methyl-2-(lH-l,2,4- 
triazol-l- y i )me thyloxilane (lo.Og, was dissolved in ethanol 
(100ml), and to the solution were added titanium 
tetraisopropoxide (17. Og, and 2.2-diethoxyethylamine (I06g) 
successively. The mixture was heated for 40 hours under an 
argon atmosphere under reflux. The reaction mixture was cooled, 
and the solvent and 2 . 2-diethoxyethylamine were distilled off 
under reduced pressure. The residue was dissolved in ethyl 
acetate (200ml), and to the solution was added a mixture of 
IN-sodium hydroxide solution (65ml) and saturated aqueous 
solution of sodium chloride (65ml) with stirring. The mixture 
was stirred for 1 hour at room temperature. The resulting 
insoluble substance was filtered off , and the substance was 
washed with ethyl acetate (50ml). The filtrate and the washing 
were combined, and the ethyl acetate layer was separated. The 
ethyl acetate layer was extracted with IN-hydrochloric acid 
(150ml). The hydrochloric acid layer was neutralized with 
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IN- sodium hydroxide solution (150ml) under ice cooling, and the 
mixture was extracted with ethyl acetate (300ml). The ethyl 
acetate layer was washed with saturated aqueous solution of 
sodium chloride (100ml) and dried over anhydrous magnesium 
sulfate . The solvent was distilled off under reduced pressure . 
The residue was subjected to silica gel column chromatography 
[silica gel 500g, eluent (acetone : hexane=l : 2)] to give 
( 2R , 3R ) - 3 - ( 2 , 2 - diethoxyethyl ) amino - 2 - ( 2 . 4 - dif luorophenyl ) - 
l-(lH-l,2,4-triazol-l-yl)-2-butanol (12. 4g) as a pale yellow 
oily substance. 
Yield : 81% 
Working Example 3 

(2R,3S)-2-(2-Fluorophenyl)-3-methyl-2-(lH-l,2 r 4-triazol-l- 
yl)methyloxilane (10. Og) was dissolved in 1-propanol (100ml). 
To the solution were added titanium tetraisopropoxide (183g) 
and 2,2-diethoxyethylamine (114g) successively, and the 
mixture was heated for 24 hours under a nitrogen atmosphere 
under reflux. The reaction mixture was cooled, and the solvent 
and 2,2-dlethoxyethylamine were distilled off under reduced 
pressure. The residue was dissolved in ethyl acetate (200ml) 
and to the solution was added a mixture of IN- sodium hydroxide 
solution (65ml) and saturated aqueous solution of sodium 
chloride (65ml) with stirring. The mixture was stirred for 1 
hour at room temperature. The resulting insoluble substance 
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was filtered off. and substance was washed with ethyi acetate 
UOOml, . The fiitrate and washing were combined, and the ethyi 
acetate layer was separated. The ethyl acetate layer was 
extracted with IN-hydrochloric acid <200ml.l00ml> . The 
hydrochloric layers are combined and neutralized with 2H-sodium 
hydroxide solution U50.nl, under ice cooling. The mixture was 
extracted with ethyl acetate (200ml.looml, . The ethyl acetate 
layers were combined, washed with IN-sodium hydroxide solution 
(100ml, and saturated aqueous solution of sodium chloride 
(100ml, successively and dried over anhydrous magnesium 
sulfate. 

The solvent was distilled off under reduced pressure to give 

(2R.3 R )-3-(2.2.diethoxyethyl)ami„o-2-(2-fluorophenyl,-l. 
(IH-l^^-triazol-x-yi,.,.^^ (13 . 69) „ a pale 

oily substance. 
Yield : B7% 

'H-NHR(CDC1 S )0 , 0.92(3H.a.,-..«H,>. 1 .0-1. 2 (IH.br, . 
1.23(6H.t.J=7H2). 2.67(lH.dd.J.12Hz.4.6Hz). 
2.95(lH.dd. J -12Hz.6.4Hz,. 3.14(lH. q . J. 6 . 6Hs) , 3 . 49 . 
3.80(4H.m). 4. 5 6(lH.dd.J= S .4Hz.4.6Hz). 4 . 79 , IH.d. J.^Hz) 
4.e4(l„.s,. 4.94<lH.d.3.14Hz>. 6. 93-7.45<4H.m, . 7.76UH.S, 
7.89(lH,s) 

Working Example 4 
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( 2R , 3R ) - 3 - ( 2 , 2 -Diethoxyethyl ) amino - 2 - ( 2 , 4 -dif luorophenyl ) - 

1- (lH-l,2,4-triazol-l-yl)-2-butanol (0.64g) was dissolved in 
ethanol (6 -4ml), and to the solution were added 4- (2, 2,3, 3- 
tetraf luoropropoxy ) phenylcarbamic acid phenyl ester (1.13g) 
and pyridine (0.14ml). The mixture was heated for 18 hours 
under reflux. The reaction mixture was cooled and concentrated 
under reduced pressure . To the residue were added ethyl acetate 
( 30ml ) and water ( 30ml ) . The ethyl acetate layer was separated , 
washed with 10% aqueous solution of phosphoric acid (30ml) and 
saturated aqueous solution of sodium chloride (30ml) 
successively and dried over anhydrous magnesium sulfate. 
The solvent was distilled off under reduced pressure. The 
residue was purified by silica gel column chromatography 
(eluent : ethyl acetate/hexane=2/l ) and recrystallized from 
diisopropyl ether to give l-(2,2-diethoxyethyl)-l-[ (1R,2R)- 

2 - ( 2 , 4 -dif luorophenyl ) - 2 -hydroxy - 1 -methyl- 3 - ( 1H- 1,2,4- 
triazol-l-yl)propyl]-3-[4-(2,2,3,3- 

tetraf luoropropoxy )phenyl] urea (0.72g) as colorless powdery 
crystals . 
Yield : 69% 

Melting point : 148-150T} 
Elemental analysis : C 2 8H33F 6 N 5 05 

Calcd. (%) : C53.08; H,5.25; N,11.05 

Found (%) : C,53,14; H,5.09; N,11.14 
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*-»«(CDCl3)* : l. 0 5(1.2H.d.J-7.2H.). l.ai(l. M|4(W . tt)( 
1.28-1.37(6H.«). 3.48-4.02(6.6H,m). 4 . 26-4 . 54 (3H.m) , 
4.71(0.6H.m), 4 . 93-5 .OO(lH.m) . 5 . 21-5 . 42 ( 1 . 2H,m) . 
6.06(lH,tt, J= 53H 2 ,5.0H Z ), 6 . 69-6 . 93(4H, m ) . 7 . 25-7 . 42 (2 . 6H,n,) 
7.49-7. 79(2.4H.»). 8 . 24 ( 0 . 6H, s) , 8.43<0.6H,br> , 8.69(0.4H,s) 
Working Example 5 

l-(2.2-D 1 etho X yethy 1 )-l- [ ( 1R . 2R) . 2 . (2 , 4 . aifluorophenyi)2 _ 
•»y a ro Xy -l- m ethy 1 -3-( 1 „. 1 . 2 , 4 . tria20l . 1 . yl)propylj _ 3 _ [4 _ 

<2.2.3.3-tetrafluoropropoxy)phenyl]urea (o.63g) was 
dissolved in a nature „ £ methanol ( 25 ml, and water (5ml, . To 
the solution was added IN-hydrochlorio aold (1ml). and the 
mixture was stirred for 24 hours at soV . The reaction mixture 
wns cooled, and to the mixture was added Imodium hydroxide 
solution ,1ml,. The aixtm was concentratea ^ reauoed 

pressure. To the residue were added ethyl acetate (40ml, and 
water <40ml,. The ethyl aoetate layer ^ 

with water (40*1, and saturated aqueous solution of sodium 
chloride (401) successively . ond dried over anhydrous 
magnesium sulfate. 

The solvent was distilled off under reduced pressure. The 
residue was purified by silica gel column chromatography 
(eluent = ethyl acetate/hexane-2/1, and recrystalli 2e d from a 
mixture of ethyl acetate and dilsopropyl ether to give 1- 
t(l R .2 R ,- 2 -( 2 .4-dlfi uorophenyl ,. 2 . hyaroxy . liiiethyi _ 3 _ (iH _ 
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l,2.4-triazol-l-yl)propyl]-3-[4-(2.2,3,3- 

tetrafluoropropoxy)phenyl]-2(lH.3H)-imidazolone (0.40g) as 
colorless powdery crystals. 
Yield : 74% 

'H-NMRCCDCla) 8 : 1 . 20( 3H,d, J=7Hz ) , 4 . 20( 1H. d, J=14Hz ) , 
4.38(2H,t,J=12Hz), 4 . 95( lH,q, J=7Hz ) , 5 . 10 ( 1H. d, J=14Hz ) , 
5.50-5.75(lH,br) , 6.07(lH,tt, J=53Hz,5Hz). 6 . 60 ( 1H. d, J=3Hz ) , 
6.73(lH.d,J=3Hz) , 6.74-6.84(2H.m). 7.02 (2H,d, J=9Hz) , 7.43- 
7.56(lH,m), 7.59(2H # d,J=9Hz). 7.73(lH,s), 7.86(lH,s) 
Working Example 6 

(2R,3R)-3-(2,2- Die thoxye thyl ) amino - 2 - ( 2 - f luor ophenyl ) - 1 - 
(lH-l,2,4-triazol-l-yl)-2-butanol (13.0g) was dissolved in 
dime thylsulf oxide (40ml). To the solution was added 4- 
(2,2,3,3-tetrafluoropropoxy)phenylcarbamic acid phenyl ester 
(12.2g). The mixture was stirred for 3 hours at Hot. The 
reaction mixture was cooled, diluted with ethyl acetate (200ml) 
and washed with a diluted aqueous solution of sodium chloride 
(220mlX2). The ethyl acetate layer was washed with 0.5N- 
hydrochloric acid (150ml) . a diluted aqueous solution of sodium 
chloride (150ml), 0.5N-aqueous solution of sodium hydroxide 
( 150 X 2ml), a diluted aqueous solution of sodium chloride 
(150ml) and saturated aqueous solution of sodium chloride 
(150ml) successively , and dried over anhydrous magnesium 
sulfate . The solvent was distilled off under reduced pressure . 
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The residee was recrystallised from . mixture of ^ 

and dllsopropyl ether to give l-U^-dlethoxyethyl,-!- 
t(lR.2R ) -2-( 2 - fluorophenyl) . 2 . hyaroxy _ i inethn 3 (ih ^ 
trla2ol-l-yl)p r0 p yl ,. 3 . [4 . (2 ,2.3 ,3. 

tetrafleoropropoxy^henynurea ««.„, as colorless powdery 
crystals . The nother llquor „ as cmmt ^ ^ ^ 

was purified hy silica g el column chromatography (eluent . ethyl 
ecetat./^e-1/x, and recrystalli Z ed from dlisopropyl et h er 
to give the above compound ( 1 . 8g, as colorless Powdery crystals . 
Total yield : 68% 
Melting point 133-13413 
Elemental analysis : C 28 H 34 F 5 N 5 0 5 
Calcd. (%) s c,54.63; H,5.57; N ,il.38 
Found (%) : C.54,53; H,5.49; N.11.41 
^-NMR (CDCI3) 6 -•05(l. 2 H,d. J=7 .4H 2) . 1 . 21(1 . 8H , d , J=6 . 6Hz) 
l-28-1.37(6H,m). 3.50-4.05(6.6H,m> , 4.32(2H,t. J-12H 2 > 
4.37(0.4H,d, J = 14Hz ). 4. 55{0 .6H,d. J=I4Hz) , 4.71 (0 .6H,m> 
4-96-5.10(1. 4H,m). 5. 31-5.50(0. 8H.m) . 

6.07(lH.tt. J=5 3H 2 ,5.0H 2 ). 6 .86-7 . 06(4H,m> , 7. 15-7 . 42(3 . 4H , m) 
7-54-7.66(1.8H, m) . 7.76(0.8H.s) . 8 . 23( 0 . 6H, s) . 8 . 43 (0 . 6„ br) ' 
8.70(0.4H,S) ' 

Working Example 7 
l-(2. 2 -Dlethoxyethyl,-,-, (aR . 2R) . 2 . (2 . fluoropnenyi) _ 2 _ 

, «*«»-i-*ri-3-(iH-i.a.4.«« 1 . 1 ^ l)srwI . 3 . (4 _ 
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(2,2,3, 3- tetrafluoropropoxy) phenyl] urea (12. 8g) was 
dissolved in methanol (130ml), and to the solution was added 
2N-hydrochloric acid (104ml). The mixture was heated for 2 
hours under reflux. The reaction mixture was cooled, and to 
the reaction mixture was added sodium hydrogencarbonate ( 17 . 5g) . 
The mixture was concentrated under reduced pressure. To the 
residue were added ethyl acetate ( 200ml) and water ( 200ml) . The 
ethyl acetate layer was separated, washed with water (100ml), 
saturated aqueous solution of sodium chloride (100ml) 
successively, and dried over anhydrous magnesium sulfate. 
The solvent was distilled off under reduced pressure. The 
residue was recrystallized from a mixture of ethyl acetate and 
diisopropyl ether to give 1- [ (lR,2R)-2-(2-f luorophenyD-^- 
hydroxy- 1 -methyl -3- ( 1H-1 , 2 , 4- triazol - 1 -yl ) propyl ] -3- [4- 
(2,2,3,3- te traf luoropropoxy ) phenyl ] - 2 ( 1H , 3H ) - imidazolone 
(9.85g) as colorless powdery crystals. 
Yield : 91% 

Elemental analysis : C24H22F5N5O3 

Calcd. : C55.07; H,4.24 ; N,13.38 

Found (%) : C,54,98; H,4.03; N, 13.55 
1 H-NMR(CDC1 3 ) 5 : 1 . 20 ( 3H, d, J=7Hz ) , 4 . 21 ( 1H, d, J=14Hz ) , 
4.37(2H,t, J=12Hz) , 5 . 03 ( 1H ,q, J=7Hz ) , 5 . 15( 1H, d, J=14Hz ) , 
5.42(lH,br), 6 . 07 ( 1H, tt , J=53Hz , 4 . 8Hz ) , 6 . 59 ( 1H, d, J=3 . 2Hz ) , 
6.76(lH,d,J=3.2Hz), 6 .97-7 .07(2H,m) , 7.01(2H,d, J=9Hz) , 
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7.17-7.29C1H,.). 7.43-7.3K1H..). 7 . 59 ( 2H. d. J=9Hz , , 
7.72(lH,s), 7.81(lH,s) 
Working Example 8 

<2R.3R)-3-<2. 2 - Die thoxyethyl,a m i„o-2- (2 .4- <i i £luorophenyl) . 
l-<l»-1.2.4-triazol-l- yl ,- 2 . butanol (188lng) aM 4 (ih _ 

i.*.3-triazoii-yi,p h enyicarbamic acla phwi ester <i37m9) 
were aaaea to aimethylformamiae (2ml) _ ^ ^ ^ 
heatea with stirring for 2 hours >t ^ ^ ^ ^ 
atmosphere . 

The reaction mixture „ as ooolefl a „ Q ^ ^ ^ ^ 
The mixture was extractea with ethyl acatata < 2 0ml.l5mlX 2 , 
The extracts were coined, washed with water (30*1, ana 
saturated aqueous solution of soaium ohloriae (30ml) 
successive!*, ana dried over auhyarous magnesium sulfate. The 
solvent was aistlllea off unaer reaucea pressure. The resiaue 
was purlflea hy silica gel column chromatography (eluent = ethyl 
acetate/he*ane=3/l-ethyl acetate) to give !-( 2 2 
ai « h <>^n)-l-UlK. 2 R,. 2 . (2 . 4 .^ fluorophenn) . 2 _ hyarojcy 

l-methylo-dH-L.^-triazol-LyDpropyD^.M-dH-!., 3- 
triazol-LyDphe^,^ (262m9) as white 

Yield : 94% 

Elemental analysis : C 27 H 32 F 2 N a 0 4 
Calcd. (%) : c. 56.83; H,5.65; N.19.64 
Found (%, : C,56,7l; H,5.76; N,19.44 
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hi-NMR (CDCI3) S : 1.07(1. 2H , d, J=7 . OHz ) , 1.23(1. 8H,d,J=7.0Hz ), 
1.34(6H,t, J=7.0Hz) , 3 . 51-4 . 07 ( 7H,m) , 4 . 39 ( 0 . 4H , d, J=14Hz) , 
4.54(0.6H,d,J=14Hz), 4 . 74( 0 . 6H,m) , 4 . 94-5 . 01( lH,m) , 5.24- 
5.41(1.4H,m) , 6.72-6.82(2H.m) , 7 . 37-7 . 84 ( 8 . 2H,m) , 
7.95(0.6H,s) , 8.24(0.4H,S) , 8 . 75 ( 0 . 4H, br ) , 9.05(0.4H,s) 
Working Example 9 

1 - ( 2 , 2 -Diethoxyethyl )-!-[( 1R , 2R ) - 2 - ( 2 , 4 -dif luorophenyl ) - 2 - 
hydroxy- 1 -me thyl- 3 - ( 1H- 1 , 2 , 4 - triazol - 1 -yl ) propyl ] - 3 - [ 4 - ( 1H- 

1. 2.3- triazol-l-yl) phenyl] urea (228mg) was dissolved in 
methanol (2.4ml). To the solution was added 2N-hydrochloric 
acid (2.4ml) , and the mixture was heated at 60^ for 4 hours. 
The reaction mixture was cooled and neutralized with lN-aqueous 
solution of sodium hydroxide (4^8ml). The methanol was 
distilled off under reduced pressure, and the residue was 
extracted with ethyl acetate ( 20ml , 10ml X 2 ) . The extracts were 
combined, washed with water (20ml) and saturated aqueous 
solution of sodium chloride (20ml) successively, and dried over 
anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure. The residue was crystallized from a 
mixture of ethyl acetate and diisopropyl ether to give 1- 

[ ( 1R , 2R ) - 2 - ( 2 , 4 - dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 

1.2.4- triazol-l-yl)propyl]-3-[4-(lH-l,2, 3-triazol-l- 

yl ) phenyl] -2 ( 1H,3H) -imidazolone (161mg) as colorless powdery 
crystals. 
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Yield : 84% 

Elemental analysis : C 23 H 20 F 2 N 8 O 2 

Calcd. (%) ; 0,57.74; H.4.21; N.23.42 

Found (%, : C ,57,47; H.4.25; N,23.48 

1 H-NMH(C D Cl 3 ,, :1 . 22( 3„, d , J=7H2K 4 .22(lH,d, J , 14 . 4 „ 2) 

3-01(lH. q . J - 7HB) . 5.12(l„, d , J=14 . 4 „ z) , 5 . 49(1H . brK ; ?2 . 

6.86(4H, m) , 7.42-7.50(l„. mK 7 . 75 7 . 8M . 

8-02(lH,s) 

Working Example lo 

<2R - 3R '- 3 -«^-^«o lty .t 11 yl, aBlno . 2 . (2 . 4 . alfluorophenyi) _ 
l-(lH-l. 2 . 4 . trlazol . 1 . n) . 2 . butanoi <30a) ^ aisMi ^ 

".N-ax^thyXror^ae (300.x, . ma to the solutlon _ aaaea 
4- (lH-tetr a2 ol-l- yl)phenyloarbamio aoldphenyl ester m 
The ..Xxture was stXrrea at 80 r fo r a ho< ,re. The reactton " 
"-tare was cooXea. poerea X„to water ,300 ml) ana extract., wlth 
ethyX acetate ( 300^x 2) . ^ ethyl ^ ^ _ 

wrthwater (2 oo n x*3, a „a arXea over aafcyaroes ^aesXa. sulrate 
™e soXvent was aistXXlea o« un aer reaacea pressure. Tae ' 
restaue was recrystaXXX,ea f r« a ^ture or ethyX acetate aaa 
axisopropyx ether to give x-(2 ■> ,,<.„. 

9ive l (2.2-aiethoxyethyl)-l-[(i H , 2 R). 
^-(a^-aifluorophenyD-a-ay^.,.^^^^^^ 2 4 

'"^-^n.Propy^^-H^XH-tetrasox-x.yx.pae^,^ 
(3 5 .7 9 » as colorXess powaery crystals, ^ .other XX q „or was 
concentratea ana the resxaue was parXrXea hy sXXXca 3 eX coXcn 
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chromatography (eluent : ethyl acetate/hexane=3/l-*ethyl 
acetate) and recrystallized from diisopropyl ether to give the 
above compound (4g) as colorless powdery crystals. 
Total amount yielded 39. 7g (Yield : 89%) 
Melting point 180-182T: 
Elemental analysis : C26H31F2N9O4 

Calcd. (%) : 0,54.63; H,5.47; N, 22.05 

Found (%) : C,54,58; H,5.37; N,21.61 
x H-NMR(CDCl3) 6 : 1 . 08 ( 1 . 5H, d, J=7Hz ) , 1 . 24 ( 1 . 5H, d, J=7Hz ) , 
1.31-1.38(6H,m) , 3 . 50-4 . 06( 7H,m) , 4 . 39(0. 5H,d, J=14Hz) , 
4.59(0.5H,d,J=14Hz) , 4 . 76 (0 . 5H,m) , 4 . 93-5 . 08( 1 . 5H,m) , 5.25- 
5.48(lH,m), 6.73-6.83(2H,m), 7 . 31-7 . 69 ( 5 . 5H,m) , 7.79(0.5H,s) , 
7.82(0.5H r s) w 8.24(0.5H,s), 8. 85(0 .5H,br) . 8 . 94 ( 0 . 5H . s ) , 
8.96(0.5H r s) , 9.16(0.5H,s) 
Working Example 11 

1 - ( 2 , 2 -Diethoxyethyl )-l-[(lR,2R)-2-(2,4- dif luorophenyl ) - 2 - 
hydroxy- 1 -methyl -3-(lH-l,2,4- triazol - 1 - yl ) propyl ]-3-[4-(lH- 
tetrazol-l-yl) phenyl] urea (39g) was dissolved in methanol 
(342ml) , and to the solution was added 2N- hydrochloric acid 
(342ml). The mixture was stirred at 50 to S5°C for 17 hours. 
The reaction mixture was cooled, neutralized with 2N-NaOH 
(342ml) and then concentrated under reduced pressure. To the 
residue were added ethyl acetate ( 400ml ) and water ( 400ml ) . The 
ethyl acetate layer was washed with water ( 200ml) and saturated 
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aqueous solution of sodium chloride ,200*1, successively . Mj 
dried over anhydrous magnesium sulfate. 

The solvent was distilled off under reduced pressure. The 
residue was recrystallisad from a mixture of ethyl acetate and 
dlisopropyl ether to give 1-[(1R,2 8 |. 2 . (2 , 4 . 

^--^^-J-hydroxy-i-methyl-a-dH-i^^.^^.^ 
yl)Propyl,-3-t4-( 1 H-tetrazol. l -y 1)phenyl j. 2 . (1H _ 3H) . 

imidazole™ ,28. 6 g, as colorless powdery crystals. 
Yield : 87% 

Elemental analysis : C 22 H 19 F 2 N 9 0 2 
Calcd. (%) : C55.ll; H ,3.99 ; N ,26.29 
Pound (%) : C.54.72; H,4.04; N.26.05 

lH - NMR(CDCl3)d ' 1.22(ffl.d.J-7 to ). 4.22(lH.d. J= 14Hz) 
5.03(lH. q . J=7Hz) , S.iadH.d.J^Hz,, 5.45(l„. br) , 6 . 74 . 
6.88(4H. m) , 7.42-7.54(lH..>. 7.76(lH,s>, 7.82(2H.d.a=9H 2 , 
7.86(lH,s), 7.96(2H,d,J=9Hz). 9.06<lH.s) 
Working Example 12 

A mixture of («.3S,-2-,2.4.diflnorophenyl ) -3- 1M thyl. 2 . UH . 
1.2.4-trla 2 ol-l.yi )nietllyloxilane (30gK l . ftotml (300ml) 

titanium tetraisopropoxlde <51g, and 2-aminoathanol (!„,.„<,, 
was stirred in a nitrogen stream for 7.5 hours under reflux 
After the reaction mixture was cooled, ethyl acetate ,500ml, 
was added. Then 2N-sodlum hydroxide a q „eous solution „aml, 
saturated with sodium chloride was added to the mixture over 
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a period of 3 minutes , and the mixture was stirred for 30 minutes . 
To the mixture was added saturated aqueous solution of sodium 
chloride (195ml), and the mixture was stirred for 10 minutes. 
The reaction mixture was allowed to stand, and the ethyl acetate 
layer was separated by decantation. To the aqueous layer was 
added ethyl acetate (400ml) , and the mixture was stirred at room 
temperature for 3 minutes. The ethyl acetate layer was 
separated by decantation. The mixing with ethyl acetate 
followed by separation by decantation of the ethyl acetate layer 
was further repeated twice by using ethyl acetate (300ml each) . 
The ethyl acetate layers were combined and washed with saturated 
aqueous solution of sodium chloride ( 250ml) . The ethyl acetate 
layer was extracted with lN-hydrochloric acid (225mlX2) . The 
hydrochloric acid layers were combined, and to the acidic layer 
were added 2N-sodium hydroxide aqueous solution (230ml) 
saturated with sodium chloride to make the mixture alkaline. 
The mixture was extracted with ethyl acetate (300mlX2). The 
ethyl acetate layers were combined and washed with saturated 
aqueous solution of sodium chloride (200ml) and dried over 
anhydrous magnesium sulfate. The solvent was distilled off 
under reduced pressure. The residue was dried in vacuo to give 
(2R,3R)-2-(2,4 - dif luoropheny 1 ) - 3 - ( 2 - hydroxyethy 1 ) amino - 1 - 
(lH-l,2,4-triazol-l-yl)-2-butanol (34. 2g) as a pale yellow 
oily substance. 
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1 H-NMF(CDC1 3 ) 6 , 0 . 92 ,3H. a . X. 60 -l . 8 0 (2 H. br) 
a-«l-2.73(l,.. ) . 2 . 98 -3. 16(2 „. m) , 3. 85 -3. 7 l (2 „. m) . 

«.K«.«.j-i«.,. 4. 96(1 „. a . J=14Hs) , 4 . 77 . 4 . 99(1H br) 

*.70-6.SO, 2 H. m) . ,.3 8 - 7 . 48(1H . m) . ^ 
Working Example 13 

To a solution of (2R 3R)o ro a ^ 

I^k , jr ) - 2 - ( 2 , 4 - dif luor ophenyl ) - 3 - ( 2 - 

hydro^D^o-i., i„-x. ,.4^,^, . 2 . butanol 

(34. 2g) in ethyx acetate , 6 oo n x, were a a a ea 4- ( x„-t.trazex- 
i-yx )P h e „ y i carbainio aola phenyl ester (23 ?9) Ma 

triethyXanOne ( x 7 . 6 „i,. ana the me ^ ^ ^ 

Chutes nnaer reflm! . after hav±ng coQiea 

was stlrre. ror 3 hoars mte ice cool±ng ^ ^ 
crystals were collecte. b y filtration, washe. with ethyl 
acetate <30.nl, an. .trie, at 40* unaer reauoea ^ ^ 
WI».»)-Wl,Hl ltalllfll ^ 1 ^ M _ | ._ 

1 - 2 - 4 - t ««»i-i-yi)pro m) - 1 . (2 . llyaroxyetllyl) _ 3 _ t4 _ (iH 

tettazoX-x- y x,p h e„ yllur ea <3 7 . 9g) as coXorless po„ a ery 

crystals. The crystals includes ethyX acetate. 

'H-HMHC^-DMSO) 6 : 0.93 1 IsciH A t to , 

' 1 - 16<3H -' 3 -'"H2); 3.4 7 -4.09(4.5H.»); 

" a - J=14HZ,! «-«-»-»3(lH..) > 5.30<0. 5 „. q . 

»•«. 6-3X (2 „. br)! ...,_..„,„..„ 7 . 13 . 7 . 45(2B , n)! 

»...-»...(....„ 8 . 21 , 8 . 32 (1H s); , ^ ^ 49(ih ^ 

10.02.10.05(lH,s) 

SIMS (m/z) : 500(MH+) 
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Working Example 14 

( 2R , 3R ) - 2 - ( 2 , 4 -Dif luorophenyl ) - 3 - ( 2 - hydroxye thyl ) amino - 1 - 
(lH-l,2,4-triazol-l-yl)-2-butanol (6.6 g) was dissolved in 
N,N-dimethylformamide (132 ml), and to the solution was added 
4-(lH-tetrazol-l-yl)phenylcarbamlc acid phenyl ester (4.7g). 
The mixture was stirred at 50*0 for 2.5 hours under nitrogen 
stream. The reaction mixture was cooled, poured into water (160 
ml) , and extracted twice with ethyl acetate (120 ml) .The ethyl 
acetate layer was washed with water (160 mlXs), dried over 
anhydrous magnesium sulfate and concentrated under reduced 
pressure. The residue was dissolved in ethyl acetate and the 
solution was concentrated under reduced pressure. To the 
concentrate was added ethyl acetate (66 ml) to give 1- 
[(lR,2R)-2-(2,4- dif luorophenyl ) - 2 -hydroxy- 1 -methyl - 3 - ( 1H- 
1,2,4- tr iazol - 1 -yl ) propyl 3 - 1 - ( 2 -hydroxye thyl ) - 3 - [ 4 - ( 1H- 
tetrazol-l-yl) phenyl] urea (6.5 g) as white crystals. The 
product was identical with the compound obtained in Working 
Example 13 in physicochemical properties. 
Working Example 15 

1 - [ ( 1R , 2R ) - 2 - ( 2 , 4 -Dif luorophenyl ) - 2 -hydroxy- 1 -methyl - 3 - 
( 1H- 1 , 2 , 4 - triazol- 1 -yl ) propyl ] - 1 - ( 2 -hydroxyethyl ) - 3 - [ 4 - ( 1H- 
tetrazol-l-yl) phenyl] urea (5.0 g) was dissolved in a mixture 
of N, N- dime thy lace t amide (60 ml) and ethyl acetate (15 ml) , and 
to the solution was added dropwise a solution of thionyl 
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° hl0rlde ( °- 67 ml) in «-*-*. <1S mi, over . perioa of 

75 minutes unaer a nitrogen stream . ^ ^ 

drop Wise to the mixture OV er . perloa Q£ 10 mlnutM ^ 
temperature or the reaction mixture „as Kept at 10 to 12V aii 
through toe aaaition or triethyiamine. The reaction mixture 
was stirrer Lahore at room temperature, poured into water 
U20mi, ana extrectea with eth y i acetate U20mi>. 
layer was separate, ana extracteo with ethyl acetate „„ ^ 

»- et hn aoetate layers were oomMnea ^ ^ ^ 

190,11 three "— <*"ea over parous magnesium suir ate an, 

evaporatea unaer reaucea pressure. «. r8sldDe was 

in acetone (15 mi, and tha solutlon ^ ^ 

reaucea pressure. To the concentrote was saaea ethyi ecetate 
(25 mi) to give l-[(lR.2R)-2-(2.4-aifluorophenyl,-2- 
^oxy-i-methy^-UH-i^^triasoi-i yi)propnj 3 _ 
t«rasoi-x- yl)pllanyl) . 2 . telda2ollain<)M <3 ? a) ^ wwte 

crystals. 

' H - M,CM1 ' M ' l -« < 3H - «• - ' »*>• 3.74-4.U <4H. n) . 4 52 

a. 14 „ 2) . ,. 71 (1H q ? Hz) s u ^ ^ ^ 

Hz), 5.34 (1H, br), 6.73-6.84 (2H, m). 7.36-7.48 U H. 

<2H. a. *.«.,. 7.77 (lH..,. 7 .. 1(aH . d . J» 9 u 2 j ^ 7. 86 (1H 

s). 8.97 (1H. s). 

Working Example 16 
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To a solution of 1- [ ( 1R, 2R) -2- (2 , 4-dif luorophenyl) -2- 
hydroxy- 1 -methyl - 3 - ( 1H- 1 , 2 , 4 - triazol -1-yl) propyl ] - 1 - ( 2 - 
hydroxyethyl)-3-[4-(lH-tetrazol-l-yl)phenyl]urea (23.4 g) in 
N,N-dimethylacetamide- ethyl acetate (1 : 1, 240 ml) was added 
dropwise a solution of phosphorus oxychloride (6 ml) in ethyl 
acetate (70 ml) over a period of 2.5 hours at an internal 
temperature of 22 to 25*C, and then the mixture was stirred for 
16 hours at room temperature. To the mixture was added dropwise 
trlethylamine (60 ml) over a period of 2 hours at an internal 
temperature of -5 to -3*C, and then the mixture was stirred at 
room temperature for 3.5 hours. To the reaction mixture was 
added ice water (300 ml) . The mixture was extracted with ethyl 
acetate (300 ml x 2). The extract was washed with water (300 
ml), 5% aqueous solution of phosphoric acid (300 ml x 2), 
saturated aqueous solution of sodium hydrogencarbonate ( 300 ml) 
and saturated aqueous solution of sodium chloride (300 ml) 
successively. To the organic layer were added anhydrous 
magnesium sulfate and activated carbon (5 g) , and the mixture 
was allowed to stand for 10 minutes, and filtered. The filtrate 
was concentrated and the residue was crystallized from ethyl 
acetate (50 ml) . The crystals were collected by filtration and 
recrystallized from ethanol (600 ml). The crystals obtained 
were dried over phosphorus pentoxide for 1 hour at 40*C to give 
l-[(lR,2R)-2-(2,4- dif luorophenyl ) - 2 -hydroxy- 1 -methyl - 3 - ( 1H- 
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l. 2 .4-tria 2 o 1 -l- yl)propyll .3. [4 . UH . tetra2oi _ iyi)phenyij _ 
2 -lmld a2 olidinone (11.1 g) as white crystals. 
'H-NHR(CDC1 3) 6 = 1.08(3H.d.J.7H,). 3. 68-4. 14(4H.m) 

4.52(lH.d. J .14Hz). 4.71 (1 H.o. J .7Hz).5.1 2 ,lH. a . J . 14Ha) , 

5.34(lH.br). 6.74-6.83( 2 H.m). 7. 36-7 . 48( IH.m) . 

7.68< 2 H.d.0= 9 „ 2) . 7.77,1H.S,. T.M,a.a. . 7 . 86 (1H „ 

8.96(lH,s). 

Elemental analysis : C 22 H 21 F 2 N 9 0 2 
Calcd. ( ft ) : C,54.88; H,4.40; N,26.18. 
Found (%) : C54.80; H,4.41; N.26.17. 
[a]D20=-60.1° (c=1.01%, MeOH) 
Working Example 17 

(2R.3R)-3-(2.2-D i ethoxyethyl)an,ino-2-( 2 .4- <Jiflllorophenyl) . 
l-(lH-l. 2 . 4 -trla 2 ol-l- yl) . 2 . butanol (0 . 25g) „ as dlssoivea ^ 

annethyiformamide (ami), and to the solution was added 4- 
nltrophenyl isocyanate (o.llg). ^ mlxture Ms ^ 
2 hours at room temperature. The reaction nature was poured 
into water (30ml, and extracted with ethyl acetate ,30ml, . The 
ethyl acetate layer was washed with water (30mlX 2 , ma 
saturated aqueous solution of sodium chloride (20m!) 
successively, and dried over anhydrous magnesium sulfate . The 
solvent was distilled off under reduced pressure. The residue 
was purified by silica gel coiumn chromatography (eluent . ethyl 
acetate/hexane-l/3-. 1/2) to glve l- (2 . 2 -diethoxyethyl,-l. 
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[ ( 1R , 2R ) - 2 - ( 2 , 4 - dif luorophenyl ) - 2 - hydroxy- 1 -methyl - 3 - ( 1H- 
l,2,4-trlazol-l-yl)propyl]-3-(4-nitrophenyl)urea (0.29g) as 
a pale yellow powder. 

1 H-NMR(CDC1 3 ) 6 : 1 . 07 ( 1 . 5H, d, J=7Hz ) , 1 . 23( 1 . 5H,d, J=7Hz ) , 
1.30-1.38(6H,m) , 3 . 50-4 . 10 ( 6 . 5H ,m) , 4 . 36 ( 0 . 5H, d, J=14Hz ) , 
4.53(0.5H,d,J=14Hz), 4.72-4.77 (0.5H,m), 4 . 91-5 . 01 ( 1H ,m) , 
5.26-5.42(2H,m) , 6.70-6.84(2H,m) , 7 . 31-7 . 64 ( 3 . 5H,m) , 
7.78(0.5H,s) , 7.81(0. 5H,s) , 8 . 16-8 . 23 ( 2 . 5H ,m) , 9.02 (0.5H,br), 
9.37(0.5H # s) . 
Working Example 18 

1 - ( 2 , 2 - Dlethoxye thyl )-l-[(lR,2R)-2-(2,4- dif luorophenyl ) - 2 - 
hydroxy- 1 -methyl -3- (1H-1,2,4- triazol - 1 -yl ) propyl ] - 3 - ( 4 - 
nitrophenyl ) urea (0.15g) was dissolved in methanol (3ml), and 
to the solution was added IN-hydrochloric acid (2.8ml). The 
mixture was stirred for 2 hours under reflux. To the reaction 
mixture was added sodium hydrogencarbonate (0.24g) under ice 
cooling. To the mixture were added ethyl acetate (40ml) and 
water (40ml). The ethyl acetate layer was separated, washed 
with water (30ml) and saturated aqueous solution of sodium 
chloride (30ml) successively, and dried over anhydrous 
magnesium sulfate . The solvent was distilled off under reduced 
pressure to give 1- [( 1R, 2R) -2- ( 2 , 4-dif luorophenyl) -2- 
hydroxy-1 -methyl- 3- ( 1H- 1,2, 4 - triazol -1-yl) propyl] -3- (4- 
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n 1 trop 1 >e„ y l,- 2(1 „, 3H) . lmlaa2010ne ,„ Ug) ^ = ^ 
powder . 

'H-NMR,C D Cl3, » , 1 . 20(3H, d, J=7Hz) , 4. 19, IH.d. J. ltBz) 
5.02 (1 H. q . J , 7H2) . S.UCIH.d.J-ME.,. 5.41,lH.br). 6.76- 

6.90(4H,m), 7.41-7.53MH m, 7 7fi mu * 

aoian.in;, 7.76 (lH,s), 7.82(lH,s). 

7.94(2H,d,J=9.2H Z ). 8 . 34 ( 2H,d, J=9 . 2Hz ) . 

Working Example 19 

(«.3R)-3-(2.2- Dle tho xy «thy 1 )a m i„„- 2 . (2 . 4 . aifluorophenyl) _ 
WlH-^M-trlazol-l-yl^-hutanol (8. 9g , was alssolved ln 
dlmethylsulf oxide (30.nl,. and to tha solution was addad 4- 
nltrophanyl Isooyanata <4.2g,. Tha mixture was stlrrad for 2 
hours at too» temperature . Tha reaction mixture was pourad Into 
icawatar <200ml, and extracted with ethyl acatate ,200ml). The 
ethyl aoetate layer was washed with water (200mlX2) and 
saturated aqueous solution of sodium ohlorlde (looml) 
successively . and dried over anhydrous magnesium sulfate . The 
solvent was distilled off under reduoed pressure. To the 
residue (13.7g, were added methanol (180ml, and 2N-hydrochloric 
ncid (1,5ml, sucoessively. The mixture was stirred for 3 hours 
under reflux. After tha mixture was oooled. tha resulting 
crystals were filtered off . To the filtrate was addad sodium 
hydrogencarbonate ,l,.3g, under ioe ooollng. and the mixture 
was oonoentrated under reduced pressure. To the residue was 
added ethyl acetate (200ml, and water (200ml). The ethyl 
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acetate layer was separated, washed with water (200ml) and 
saturated aqueous solution of sodium chloride (100ml) 
successively , and dried over anhydrous magnesium sulfate. The 
solvent was distilled off under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent : ethyl 
acetate/hexane=2/l) to give , l-[ (lR,2R)-2-(2,4- 
dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3-(lH-l,2,4- triazol- 1 - 
yl)propyl]-3-(4-nitrophenyl)-2(lH,3H)-imidazolone (8.6g) as 
a pale yellow powder. The product was identical with the 
compound obtained in Working Example 18 in physicochemical 
properties . 
Working Example 20 
l-[(lR,2R)-2-(2,4- Dif luorophenyl ) - 2 - hydroxy- 1 -methyl - 3 - 
( 1H- 1 . 2 , 4 - triazol- 1 -yl ) propyl ] - 3 - ( 4 - nit rophenyl ) - 2 ( 1H , 3H ) - 
imidazolone (l.Og) was dissolved in acetic acid (15ml) , and 10% 
palladium- carbon ( 1 . Og) was added to the solution. The mixture 
was stirred at 40 to 45*C for 7 hours under a hydrogen atmosphere . 
The catalyst was filtered off, and the catalyst was washed with 
acetic acid (30ml) . The filtrate and the washing were combined 
and concentrated under reduced pressure. The residue was 
purified by silica gel column chromatography (eluent : ethyl 
acetate/hexane=9/l-*ethyl acetate) and recrystallized from 
ethyl acetate to give l-(4-aminophenyl)-3-[ (lR,2R)-2-(2,4- 
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«««™«)-2-l W ^1^^.3. {IH . 1 . a . 4 . tIlw . 1 _ 
yl>Propylj-2-lmldazolldlnone (0 . 48g) 
WtCDCl,, 4 , ,. WWAMfc|> 3. 58 -3. 87(6H . m) 

4-46UH.br,. 4.54 (IH.d. 3-14HZ, . 5.07, lH.d, J»14Hz ) 
5.80,lH.br,. 6.69-6. 81( 4H.m,. 7.31 <2H.d. J-9HZ, . 7.35- 
7.52<lH.m). 7.72(1H.S). 7.92<lH.s). 
Working Example 21 

To a fixture of l-(4-aa1 I ,oph e ny 1) .3. (( lR.2 R ).2-(2 4- 
<U "™^)-3-h y axox y . 1 . n a thyl .3. aH . 1 . 2 . 4 . trta2ol _ i 
71)^X1-^^ (1 . 0g) aM ethyi ^^^^ 

U.iemi, were added sodium a2lde (018g) Ma ^ { 

The resulting mixture ms ^ ^ ^ ^ ^ 

»inutes and f artier stirred at 80 to ^ ^ ^ ^ 
an argon atmozpnere. The reaction mixture was oooled . Md ^ 
the reaotlon mixture were added water ,2ml, and 6,,-nydrocnlorlc 
acid ,0.33ml, successively. A 23* agueous solution or sodium 
nitrite ,0.3ml, was added to the reaction mixture, and tne 
reaction mixture was cooled in an ice oath. The crystals 
Precipitated were collected by fi i tration . ^ ^ ^ 
(20ml,. and recrystallized from ethanol to give 1- (UR 2R) . 

2-(2.4-dl£l„orop h enyl)-2-hydroxy-l-methyl-3-(lH- 1 2 4- 
teiM01 -l-n)Propyl 1 -3-,4- ( lH.tetrazol- i :yi )ph e nn] ! 2 . 
l^idazolidinone (..„„ as colorless powdery crystals 
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^-NMRfCDCla) <5 : 1.08(3H,d, J=7Hz) , 3 . 70-4 . 15( 4H,m) , 
4.52(lH,d, J=14Hz) . 4.71(lH,q, J=7Hz) , 5 . 12 ( 1H, d, J=14Hz ) , 
5.35(lH,br), 6 . 74-6 . 85(2H,m) , 7.36-7.49 (lH,m), 
7.68(2H,d,J=*9Hz), 7.77(lH,s), 7 . 82 ( 2H, d, J=9Hz ) , 7.85(lH,s), 
8.96(lH,s) . 
Working Example 22 

To a solution of l-[ (lR,2R)-2-(2,4-difluorophenyl)-2- 
hydroxy- 1 -methyl -3- ( 1H-1 , 2 , 4- triazol - 1 -yl ) propyl ] -1- (2- 
hydroxyethyl)-3-[4-(lH-tetrazol-l-yl)phenyl]urea (0.5g) in 
N,N-dimethylformamide (5ml) was added thionyl chloride 
(0.09ml), and the mixture was stirred at 50 t for 30 minutes. 
The reaction mixture cooled, poured into water (20ml) and 
extracted with ethyl acetate (20mlX2). The ethyl acetate 
layer was washed with water (150mlX3) and dried over MgS04. 
The solvent was distilled off under reduced pressure. The 
residue was purified by silica gel column chromatography 
(eluent : ethyl acetate-methyl acetate/acetone=l/l ) and 
recrystallized from diisopropyl ether to give l-(2- 
chloroethyl )-l-[(lR,2R)-2-(2,4- dif luorophenyl ) - 2 -hydroxy- 1 - 
methyl - 3 - ( 1H- 1 , 2 , 4 - triazol - 1 -yl ) propyl ] - 3 - [ 4 - ( 1H - tetrazol - 
1-yl) phenyl] urea (0.22g) as white powdery crystals. 
SIMS (m/z) : 518(MH+) 
Working Example 23 
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( 2R . 3R ) - 2 - ( 2 . 4 -Dif luor ophenyl ) - 3 - ( 2 -hydroxyethyl ) amino- 1 - 
(lH-l,2.4-triazol-l-yi). 2 . butanol (10 . 0g ) was dlssolved ±n 
dimethylsulfoxide (50ml). and to the solution was added 4- 
nitrophenyl isocyanate (5.25g). The mixture was stirred for 
1 hour at room temperature. The reaction mixture was poured 
into ice water (200ml) and extracted with ethyl acetate (200ml) . 
The ethyl acetate layer was washed with water (200mlX 2 ) and 
saturated aqueous solution of sodium chloride (looml) 
successively, and dried over anhydrous magnesium sulfate. The 
solvent was distilled off under reduced pressure. The residue 

was recrystallized from ethyl acetate to give 1- [ ( 1R . 2R) _ 2 _ 

(2, 4 -dif luorophenyl) -2 -hydroxy- l-methyl-3- ( 1H-1, 2 , 4. 

triazol-l-yl)propyl] -1- ( 2 -hydroxyethyl) -3- (4- 

nitrophenyl)urea (5.9g) as yellow powdery crystals. 

1 H- NM R(d 6 -DMSO) 6 : 0 . 94 (1 . 8H.d. J=7Hz) ; 1 . 13 ( 1 . 2H . d, J= 7Hz ) ; 

3.40-4.05 (4.4H,m); 4 . 54 , 4 . 58 ( 1H. d, J=14Hz ) ; 

4.94.4.97(lH.d,J=14Hz); 5.28(0.6H.q, J=7Hz); 

6.08,6.25(2H,br); 6 . 87-6 . 96( IH.m) ; 7 . 12-7 . 46 (2H,m, .- 7.59- 

7-72 (3.4H.m); 8. 17-8.30(3H,n» ; 9 . 90 (0 . 6H.br ) . 

Working Example 24 

l-r(lR,2R)-2-(2.4-Difluorophenyl)-2-hydroxy-l-methyl-3- 
(lH-1.2,4-tria 2 ol-l-yi ) p r0 p yl] . 1 . (2 . nydroxy6thyl) _ 3 _ (4 _ 

nitrophenyljurea (2.6g) was dissolved in dimethylacetamide 
(40ml). and a solution of thionyl chloride (0.38ml) in ethyl 
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acetate (10ml) was added dropwise to the solution over a period 
of 30 minutes. After the solution was stirred at room 
temperature for 20 minutes, a solution of thionyl chloride 
(0.19ml) in ethyl acetate (5ml) was added dropwise to the 
solution over a period of 15 minutes . After having been stirred 
at room temperature for 30 minutes , the mixture was diluted with 
ethyl acetate (100ml) and washed with water (100mlX2). The 
ethyl acetate layer was washed with saturated aqueous solution 
of sodium chloride (50ml) and dried over anhydrous magnesium 
sulfate . The solvent was distilled off under reduced pressure , 
and the residue was purified by silica gel column chromatography 
(eluent : ethyl acetate/hexane=4/l) to give l-(2- 
chloroethyl )-l-[(lR,2R)-2-(2,4- dlf luorophenyl ) - 2 -hydroxy - 1 - 
methyl -3-(lH-l,2,4- tr iazol - 1 -yl ) propyl ] - 3 - ( 4 - 
nitrophenyl)urea (0.68g) as a pale yellow powder. 
^-NMRfCDCla) 5 : 1 . 09 ( 0 . 6H, d, J=7Hz ) ; 1 . 34 ( 2 . 4H , d, J=7Hz ) ; 
3.48-3.60 (lH,m); 3 . 88-4 . 28 ( 4H,m) ; 4 . 40 (0 . 2H,d, J=14Hz) ; 
4.67(0.8H,d, J=14Hz) ; 5.13 ( 0 . 8H, d, J=14Hz ) ; 

5.25(0.2H,d, J=14Hz) ; 5.28-5.42(lH,br) ; 6.74-6.91 (3H, m) ; 
7.35-7.72(1.2H,m); 7 . 62 , 7 . 65 ( 2H , d, J=9Hz ) ; 7 . 79 , 7 . 82 ( 1H, s ) ; 
7.98 (0.8H, s); 8 . 23( 2H, d, J=9Hz ) . 
Working Example 25 

1 - ( 2 -Chloroethyl )-l-[(lR,2R)-2-(2, 4 -dif luorophenyl ) - 2 - 
hydroxy- 1 -methyl -3-(lH-l,2,4- triazol - 1 -yl ) propyl ] - 3 - ( 4 - 
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nitrophenyl)urea (0. 50g) was dissolved in ethyl acetate (10ml) , 
and a solution of triethylamine (0.28ml, in ethyl acetate (2 m i) 
added dropwise to the solution over a period of 15 minutes . The 
mixture was stirred at room temperature. At 1 hour and 2 hours 
afterwards. 0.28 ml each of triethylamine was added, and the 
mixture was stirred at room temperature for 16 hours. 
The reaction mixture was diluted with ethyl acetate (40ml, . and 
washedwithwater (40mlX 2) . The ethyl acetate layer was washed 
with 10% aqueous solution of phosphoric acid (40ml), water 
(40ml) and saturated aqueous solution of sodium chloride (40ml) 
successively, and dried over anhydrous magnesium sulfate. The 
solvent was distilled off under reduced pressure. The residue 
was subjected to silica gel column chromatography (eluent : 
ethyl acetate/hexane=6/l) to give l-[ (lR,2R)-2-(2. 4- 

difluorophenyD^-nydroxy-l-methyl-S-dH-l^M-triazol-l- 
yl)propyl]-3-(4-nitrophenyl)-2-imida Z olidinone (0.21g) . 
^-NMIUCDClaXJ : 1 .07(3H,d, J=7Hz) . 3. 70-4 . 18(4H,m, , 
4.48(lH.d,J=14Hz). 4.68-4.80(lH.m), 5 . 11 ( 1 H . d. J=14H 2 ) , 
5.30(lH.br). 6.73-6.85(2H.m), 7.35-7.48(lH,m, . 
7.75(2H,d, J ,9H Z ), 7.77(lH.s) .7.84(lH.s). 8.24(2H,d. J=9Hz). 
Working Example 26 

l-[(lR.2R)- 2 -( 2 ,4-Difluorophenyl)- 2 -hydroxy-l- m ethyl-3- 
(lH-1.2.4-triazol-l- y i)p r0 p yl] .3. (4 . nltrophenyl) _ 2 _ 

imidazolidinone (l. 0 g, was dissolved In a mixture of methanol 
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(36ml) and water (4ml) , and to the mixture was added 10% 
palladium-carbon (0.5g). The mixture was stirred at room 
temperature for 2 hours under a hydrogen atmosphere. The 
catalyst was filtered off, and the catalyst was washed with 90% 
aqueous methanol (60ml). The filtrate and the washing were 
combined and concentrated under reduced pressure. The residue 
was purified by silica gel column chromatography (eluent : ethyl 
acetate-methyl acetate/acetone=4/l) and recrystallized from 
ethyl acetate to give 1- [ ( 1R, 2R) -2- ( 2 , 4-dif luorophenyl) -2- 
hydroxy- 1 -methyl- 3 - ( 1H- 1 , 2 , 4 - triazol- 1 -yl ) propyl ] - 3 - ( 4 - 
aminophenyl)-2-imidazolidinone (0.45g) as colorless powdery 
crystals . The product was identical with compound obtained in 
Working Example 20 in physicochemical properties. 
Working Example 27 
1 - [ ( 1R , 2R ) - 2 - ( 2 , 4 -Dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - 
( 1H- 1 , 2 , 4 - triazol- 1 -yl ) propyl ] - 1 - ( 2 -hydroxyethyl ) - 3 - ( 4 - 
nitrophenyl)urea (2.4g) was dissolved in dimethylacetamide 
(40ml) , and to the solution was added dropwise a solution of 
thionyl chloride (0.35ml) in ethyl acetate (10ml) over a period 
of 20 hours. The mixture was stirred at room temperature for 
15 minutes, and to the mixture was added dropwise a solution 
of thionyl chloride (0.17ml) in ethyl acetate (5ml) over a 
period of 15 minutes. The mixture was stirred at room 
temperature for 40 minutes, to the mixture was added dropwise 
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a solution of thionyl chloride (0.09ml) in ethyl acetate (2ml) 
over a period of 10 minutes. The mixture was stirred at room 
temperature for 40 minutes, and to the mixture was added 
dropwise triethylamine (2.8ml) at 15 to 18 V over a period of 
5 minutes, and the mixture was stirred at room temperature for 
3 hours. The reaction mixture was diluted with ethyl acetate 
(100ml) and washed with water (100mlX 4 ). The ethyl acetate 
layer was washed with saturated aqueous solution of sodium 
chloride (50ml) and dried over anhydrous magnesium sulfate. 
The solvent was distilled off under reduoed pressure. The 
residue was subjected to silica gel column chromatography 
(eluent:ethyl acetate/hexane=6/l) to give 1- ( (1R, 2 R) -2- 
( 2 . 4-dif luorophenyl ) -2-hydroxy-l-methyl-3- ( 1H-1 . 2 , 4- 

t ^ol-l-yl)pro P yl].3-(4-nltro P henyl). 2 -i m idazolidinone 
( 1 . 2g) as a pale yellow powder. The product was identical with 
the compound obtained in Working Example 25 in physicochemical 
properties . 

Working Example 28 

To a solution of triphenylphosphine (0.07 g) in tetrahydrofuran 
(3 ml) was added a 40% solution of azodicarboxylic acid diethyl 
ester in toluene (0.12 g) at -20 and the mixture was stirred 
for 10 minutes. To the mixture was added dropwise a solution 
of 1- [ ( 1R. 2 R) -2- ( 2 . 4-dif luorophenyl ) -2 -hydroxy- 1 -methyl- 3- 
(IH-l^M-triazol-l-yijpropyii.!.^.^^^^^^^^ 
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tetrazol- 1-yl) phenyl] urea (0.1 g) in tetrahydrof uran (3 ml) 
over a period of 5 minutes, and the mixture was stirred at room 
temperature for 2 hours. 

The solvent was distilled off under reduced pressure, and the 
residue was subjected to silica gel flush column chromatography 
(silica gel : 15 g, eluent ; hexane : ethyl acetate : acetone 
= 4:3: 3— >ethyl acetate). The solid obtained was 
recrystallized from ethanol to give l-[(lR,2R)-2-(2,4- 
dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 1 , 2 , 4 - triazol- 1 - 
yl ) propyl ] - 3 - [ 4 - ( 1H- tetrazol- 1 -yl ) phenyl ] - 2 -imidazolidinone 
(0.052 g) as white crystals. The product was identical with 
the compound obtained in Working Example 16 in physicochemical 
properties . 
Working Example 29 

To a solution of 1- [( 1R, 2R) -2- ( 2 , 4-dif luorophenyl) -2- 
hydroxy- 1 -methyl - 3 - ( 1H- 1 , 2 , 4 - triazol- 1 -yl ) propyl ] - 1 - ( 2 - 
hydroxyethyl ) - 3 - [ 4 - ( 1H- tetrazol- 1 -yl ) phenyl ] urea ( 2 . Og ) in 
N,N-dimethylacetamide-ethyl acetate (1 : 1,20ml) was added 
dropwlse a solution of phosphorus oxychloride (0.51ml) in ethyl 
acetate (6ml) at an internal temperature of 21 to 23 *C over 
a period of 1 hour. The mixture was stirred at room temperature 
for 16 hours. The reaction mixture was diluted with ethyl 
acetate (30ml) and washed with water (20mlX3). The ethyl 
acetate layer was dried over anhydrous magnesium sulfate, and 
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the solvent was distilled off under reduced pressure. The 
residue was recrystalli zed from ethyl ether (30ml), and the 
crystals were collected by filtration to give l-(2- 
chloroe thyl ) - 1 - [ ( 1R , 2R ) - 2 - < 2 , 4 - dif luorophenyl ) - 2 -hydroxy- 1 - 

methyl-a-dH-l^^-triazol-l-yDpropyij-a-u-dH-tetrazol- 
l-yl)phenyl]urea (1.44g) as white powdery crystals.- 

1 H-NMR( d 6-DMSO) 6 , 1.02,1. 16(3H.d. J=7Hz) ; 3 . 61-4 . 09( 4 . 5H,m) ; 
4.43, 4.57 (lH,d. J=14Hz); 4 . 87 , 4 . 97 ( 1H, d, J=14Hz ) ; 
5.20(0.5H,q,J=7Hz); 5.98(1H, br) ; 6 . 89-6 . 98( lH,m) ; 7.13- 
7.48(2H.m); 7 . 64-7 . 85 ( 5H,m) ; 8.31(lH,s); 9.02. 9.22 (l H ,s); 
10.02(lH,s) 

SIMS (m/z) : 500(MH+) 
Working Example 30 

To a solution of 1- (2-chloroethyl) -i- [ (lR,2R)-2-(2, 4- 
dif luorophenyl) -2 -hydroxy- 1 -methyl- 3- ( 1H-1 , 2 , 4-triazol-l- 
yl)propyl]-3-[4-(lH-tetrazol-l-yi)p he nyl]urea (l.2g) in 
N,N-dimethylacetamide-ethyl acetate (3 : 5,16ml) was added 
dropwise a solution of triethylamine (0.96ml) in ethyl acetate 
(2ml) at an internal temperature of o to 2t: over a period of 
15 minutes. After the mixture was stirred at room temperature 
for 3 hours, ice water (20ml) was added to the mixture. The 
mixture was extracted with ethyl acetate (20mlX 2 ). The 
extract was washed with water (20ml). 5 % aqueous solution of 
Phosphoric acid (20mlX 2 ) . saturated aqueous solution of sodium 
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hydrogencarbonate (20ml) and saturated aqueous solution of 
sodium chloride (20mlX2) successively. The ethyl acetate 
layer was dried over anhydrous magnesium sulfate, and the 
solvent was distilled off under reduced pressure. The residue 
was crystallized from ethyl acetate (10ml) , and the crystals 
were collected by filtration. The crystals were 
recrystallized from ethanol (40ml) and dried over phosphorus 
pentoxide at 40*C for 1 hour to give l-[ (lR,2R)-2-(2,4- 
dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 1 , 2 , 4 - triazol- 1 - 
yl ) propyl ] - 3 - [ 4 - ( 1H - tetrazol- 1 -yl ) phenyl ] - 2 - imidazolidinone 
(0.765g) as white crystals. The product was identical with the 
compound obtained in Working Example 16 in physicochemical 
properties . 

Working Example 31 
To a solution of 1- [( 1R, 2R) -2- ( 2 , 4-dif luorophenyl) -2- 
hydroxy - 1 -methyl - 3 - ( 1H- 1 , 2 , 4 - triazol- 1 -yl ) propyl ]-l-(2- 
hydroxyethyl)-3-(4-nitrophenyl)urea (3.0g) in N,N- 
dimethylacet amide -ethyl acetate (1 : 1,30ml) was added dropwlse 
a solution of phosphorus oxychloride (0.88ml) in ethyl acetate 

(10ml) at 21 to 22*C over a period of 20 minutes. After the 
mixture was stirred at room temperature for 16 hours, 
triethylamine (8.8ml) was added dropwise to the mixture at -5 *C 
over a period of 20 minutes. The mixture was stirred at room 

temperature for 2 hours . The reaction mixture was diluted with 
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ethyl acetate (100ml) and washed with water (100mlX 2 ). The 
ethyl acetate layer was washed with 5% aqueous solution of 
Phosphoric acid (100mlX 2) . saturated aqueous solution of 
sodium bicarbonate (100ml) and saturated aqueous solution of 
sodium chloride (100ml) successively, and dried over anhydrous 
magnesium sulfate . The solvent was distilled off under reduced* 
pressure. The residue was subjected to silica gel column 
chromatography (eluent : ethyl acetate/hexane=6/l) to give 
1- [ ( 1R, 2R) -2- ( 2 , 4-dif luorophenyl) -2 -hydroxy- 1 -methyl- 3- ( 1H- 
1 . 2 , 4-triazol-l-yl)propyl] -3- (4-nitrophenyl) -2- 
imidazolidinone (2.3g, as a pale yellow powder. The product 
was identical with the compound obtained in Working Example 25 
in physicochemical properties. 
Working Example 32 

l-[(lR.2R)-2-(2,4-Difluorophenyl)-2-hydroxy-l- m ethyl- 3 -(lH- 
1.2,4- triazol - 1 -yi ) propyl J-3-( 4-nitrophenyl ) - 2 - 

imidazolidinone (l.Og) was dissolved in a mixture of ethyl 

acetate (18ml) and water(2ml). To the mixture was added 10% 

palladium-carbon (0. 5g ) . and the mixture was stirred at room 

temperature under a hydrogen atmosphere for 3 hours. The 

catalyst was filtered off and the catalyst was washed with ethyl 

acetate (50ml) . The filtrate and the washing were combined and 

concentrated under reduced pressure. The residue was 

crystallized from ethyl acetate to give 1- ( 4-aminophenyl ) - 

3-[(lR, 2 R)- 2 -(2,4-difluorophenyl ) - 2 . hydroxy . 1 . methyl .3_ (lH _ 
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l,2,4-triazol-l-yl)propyl-2-imidazolidinone (0.35 g ) as 
colorless powdery crystals . The product was identical with the 
compound obtained in Working Example 20 in physicochemical 
properties . The mother liquor was concentrated under reduced 
pressure. The residue was purified by silica gel column 
chromatography (eluent : ethyl acetate/ acetone = 3/l) and 
crystallized from a mixture of ethyl acetate and 
diisopropylether to give additional l-( 4-aminophenyl) -3- 
[ ( 1R , 2R ) - 2 - ( 2 , 4 - dif luorophenyl ) - 2 -hydroxy- 1 -methyl - 3 - ( 1H - 
l,2,4-triazol-l-yl)propyl] -2-imidazolidinone (0.35 g ) as 
colorless powdery crystals . 
Working Example 33 
A mixture of (2R,3S)-2-(2,4- dif luorophenyl ) - 3 -methyl - 2 - 
(1H-1,2, 4-trlazol-l-yl)methyloxirane (20 g ) and 2-(N- 
benzyl)aminoethanol (80g ) was heated at 160*0 under a nitrogen 
atmosphere for 8 hours. After the reaction mixture had been 
cooled, ethyl acetate (200ml) was added to the reaction mixture. 
The mixture was extracted with 4N hydrochloric acid (205ml). 
The hydrochloric acid layer was separated and neutralized 
(pH7.0±0.2) by adding 2N sodium hydroxide (410ml) under ice 
cooling. The mixture was extracted with ethyl acetate (150ml 
X 2 ) , and the extract was washed with saturated aqueous solution 
of sodium chloride (100ml) and water (100mlX2), successively. 
The ethyl acetate layer was dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. To the 
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residue was added diisopropyl ether (50ml) , and the mixture was 
stirred at room temperature for 20 hours and then under ice 
cooling for 3 hours . The crystals were collected by filtration , 
washed with cold diisopropyl ether ( 5ml) and dried at 40^ under 
reduced pressure to give (2R.3R)-3- [N-benzyl-N-(2- 
hydroxyethyl ) amino ] - 2 - ( 2 . 4 -dif luorophenyl ) - 1 - ( 1H- 1 , 2 , 4 - 
trlazol-l-yl)- 2 -butanol (17. 6g) as white powdery crystals. 
Yield 55% 

Melting point 105-107t: 

Elemental Analysis : C21H24F 2N4O2 

calcd.(%) : C.62.67 ; H,6.oi; N, 13.92 

Pound (%): C,62. 45 ; H,6.07; N,13.90 
Working Example 34 

A mixture of ( 2R.3S) -2- (2, 4-dif luorophenyl ) -3-methyl-2- ( 1H- 
1.2,4-triazol-l-yl)methyloxirane (20 g ) and 2-(N- 
benzyl)aminoethanol (80 g ) was heated under a nitrogen 
atmosphere at 160*0 for 8 hours. After having been cooled, the 
reaction mixture was dissolved in ethyl acetate (200ml) . The 
solution was extracted with 4N hydrochloric acid (205ml) . The 
hydrochloric acid layer was separated, neutralized with 2N 
sodium hydroxide (410ml) (pH7.0±2) under ice cooling and 
extracted with ethyl acetate (150ml X 2 ). The extract was 
washed with saturated aqueous solution of sodium chloride 
(100ml) and water (100mlX 2 ), successively to give a solution 
of ( 2R . 3R ) - 3 - [ N-benzyl -N- ( 2 -hydroxyethyl ) amino ] - 2 - ( 2 , 4 - 
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dif luorophenyl )-l-(lH-l,2,4- triazol- 1 -yl ) - 2 -but anol in ethyl 
acetate. 

To the solution was added 5% palladium- carbon (6.3g ) . To the 
resulting mixture was added dropwise formic acid (14.3g ) over 
a period of 30 minutes with stirring. After the addition was 
complete, the mixture was stirred at 40*C for 2 hours. The 
reaction mixture was cooled, and the catalyst was filtered off. 
The catalyst was washed with ethyl acetate (120ml). The 
filtrate and the washing were combined, and anhydrous magnesium 
sulfate was added to the combined solution. The mixture was 
stirred for 30 minutes. The insoluble substance was filtered 
off and the insoluble substance was washed with ethyl acetate 
(50ml). The filtrate and the washing were combined to give a 
solution of ( 2R , 3R ) - 2 - ( 2 , 4 - dif luorophenyl ) - 3 - ( 2 - 

hydroxyethyl ) amino- 1 - ( 1H- 1,2, 4 -triazol- 1 -yl ) - 2 -butanol in 
ethyl acetate. 

To the solution were added triethylamine (7.63g) and phenyl 
4- (lH-tetrazol-l-yl)phenylcarbamate (21.6g), and the mixture 
was stirred at 50*C for 8 hours. The reaction mixture was 
further stirred at room temperature for 1 hour and under ice 
cooling for 1 hour. The resulting crystals were collected by 
filtration, washed with cold ethyl acetate (20ml) and dried at 
45*0 under reduced pressure to give 1- [ ( 1R, 2R) -2- ( 2 , 4- 
dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 1 , 2 , 4 - triazol - 1 - 
yl ) propyl ] - 1 - ( 2 -hydroxyethyl ) - 3 - [ 4 - ( 1H- tetrazol- 1 - 
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yl) phenyl] urea (34 . 5 g ) as white powdery crystals. The product 
was identical with the compound obtained in Working Example 13 
in physicochemical properties. 
Working Example 35 

1 - [ ( 1R . 2R ) - 2 - ( 2 , 4 - dif luorophenyl ) - 2 -hydroxy- 1 -methyl - 3 - 
( 1H- 1 , 2 . 4 - triazol - 1 -yl ) propyl ] - 1 - ( 2 -hydroxyethyl ) - 3 - [ 4 - ( 1H- 
tetrazol-l-yi) P henyl]urea (20g ) was dissolved in a mixture of 
l-methyl-2-pyrrolidone (120ml) and ethyl acetate (200ml). To 
the solution was added dropwise phosphorus oxychloride (5g) 
in ethyl acetate (80ml) over a period of 30 minutes. The 
internal temperature was kept at SOtD all through the addition. 
After the addition was complete, the mixture was stirred at 50t: 
for 30 minutes. The reaction mixture was cooled to 5"C. and 
Piperidine (23. 9 g ) was added over a period of 2 minutes. The 
reaction mixture was stirred at 5 1C for 30 minutes. To the 
mixture was added water (150ml), and the mixture was stirred 
for 30 minutes. The pH of the reaction mixture was adjusted 
to 6 . 5 by adding lN-hydrochloric acid . The ethyl acetate layer 
was separated and the aqueous layer was extracted with ethyl 
acetate (100ml). The ethyl acetate layers were combined, 
washed with water (100mlX 2 ) and concentrated under reduced 
pressure. To the residue was added 50% aqueous solution of 
ethanol (240ml) , and the mixture was stirred at room temperature 
for 8 hours. The resulting crystals were collected by 
filtration, washed with cold ethyl alcohol (28ml) and dried 
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under reduced pressure to give l-[(lR,2R)-2-(2,4- 
dif luorophenyl ) - 2 -hydroxy- 1 -methyl- 3 - ( 1H- 1 , 2 , 4 - triazol- 1 - 
yl)propyl]-3-[4-(lH-tetrazol-l-yl)phenyl]-2-imidazolidinone 
(16g) as white crystals. The product was identical with the 
compound obtained in Working Example 16 in physicochemical 
properties . 
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Claims 

1. A compound of formula: 



m OH R 1 

<^K II 



N — CHrC — CH— N NH-R 2 (|) 

wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or a lower alkyl group; R 2 is an aliphatic or 
aromatic hydrocarbon group which may be substituted or an 
aromatic heterocyclic group which may be substituted; R 3 is a 
group of the formula -CH 2 Y (wherein Y is a hydroxyl group or 
a halogen atom) or a formyl group which may be protected, or 
a salt thereof. 

2. A compound of formula: 

M OH R 1 R 

III 3 . 
f N— CHrC— CH-N— CHrR 3 00 

Ar 

wherein Ar is a phenyl group which may be substituted; R is a 
hydrogen atom or a benzyl group which may be substituted; R 1 
is a hydrogen atom or a lower alkyl group; R 3 ' is a hydroxymethyl 
group or a protected formyl group, or a salt thereof. 

3. A compound as claimed in Claim 1 or 2, wherein R 1 is 
methyl . 

4. A compound as claimed in Claim 1 or 2, wherein Ar is a 
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phenyl group substituted by 1 or 2 halogen atoms. 

5. A compound as claimed in Claim 1 or 2, wherein Ar is 
2.4-difluorophenyl or 2-f luorophenyl . 

6. A compound as claimed in Claim 1, wherein R 2 is a 
substituted phenyl group. 

7. A compound as claimed in Claim 1, wherein R 2 is a phenyl 
group substituted by a halo( Cl . 6 )alkoxy group. 

8. A compound as claimed in Claim 1, wherein R 2 is 4- 
(2,2,3,3-tetrafluoropropoxy)phenyl or 4-(l,1.2,2- 
tetraf luoroethoxy) phenyl . 

9 . A compound as claimed in Claim 1 . wherein R 2 is a phenyl 
group substituted by a 5-membered aromatic heterocyclic group. 

10 . A compound as claimed in Claim 1 , wherein R 2 is a phenyl 
group substituted by pyrazolyl, imidazolyl, 1,2,3-triazolyl, 
1,2,4-triazolyl, or tetrazolyl. 

11 . A compound as claimed in Claim 1 . wherein R 2 is a phenyl 
group substituted by nitro. 

12. A compound as claimed in Claim 1 or 2, wherein R 3 or R 3 ' 
is a group of the formula 



OR 4 " 



wherein R 4 and R 5 may be the same or different and each is an 
aliphatic hydrocarbon group or R< and R 5 taken together are an 
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alkylene group of 2 or 3 carbon atoms. 

13. A compound as claimed in Claim 12 , wherein R 4 and R 5 each 
is a methyl group or an ethyl group. 

14. A compound as claimed in Claim 2, wherein R is a benzyl 
group . 

15. A compound as claimed in Claim 2, wherein R is a hydrogen 
atom. 

16. A compound as claimed in Claim 2, which is (2R,3R)- 

2 - ( 2 , 4 - dif luorophenyl ) - 3 - ( 2 -hydr oxye thyl ) amino - 1- ( 1H-1 , 2 , 4- 
triazol-l-yl) -2-butanol. 

17. A compound as claimed in Claim 2, which is (2R,3R)- 

3 - [ N-benzyl-N- ( 2 -hydroxyethyl ) amino ]-2-(2,4- 

dif luorophenyl )-l-(lH-l,2,4- triazol- 1 -yl ) - 2 -butanol . 

18. A compound as claimed in Claim l r which is 1- 

t ( 1R , 2R ) - 2 - ( 2 , 4 - dif luorophenyl ) - 2 -hydroxy- 1 -methyl -3-(lH- 

l,2,4-triazol-l-yl)propyl]-l-(2-hydroxyethyl)-3-[4-(lH- 
t e trazol- 1 -yl ) phenyl ] urea . 

19. A process for producing a compound of formula: 



wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises subjecting a compound 
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V 



of formula: 

0 

NH-R 2 



I N-CH r C-CH-|T X | 



, ™ ,n 2 o ,n-„ v > da) 

Ar CH r R 3 

wherein Ar is a phenyl group which may be substituted; R 1 i s 
a hydrogen atom or a lower alkyl group; R 2 is an aliphatic or 
aromatic hydrocarbon group which may be substituted or an 
aromatic heterocyclic group which may be substituted; R 3 " ls 
a formyl group which may be protected, or a salt thereof, to 
a cyclization reaction. 

20 . A process as claimed in Claim 19 , wherein the cyclization 
reaction is conducted in the presence of an acid. 

21. A process as claimed in Claim 20, wherein the acid is 
an inorganic acid. 

22. A process for producing a compound of formula: 



H' A , 

\ N CH^-C — CH— N N — R 
N^/ J, \_J 



wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises subjecting a compound 



of formula: 
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N— CHrC— CH 




N NH-R 2 

CH 2 CH 2 Y 



( I b) 



Ar 



wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or a lower alkyl group; R 2 is an aliphatic or 
aromatic hydrocarbon group which may be substituted or an 
aromatic heterocyclic group which may be substituted; Y is a 
hydroxyl group or a halogen atom, or a salt thereof, to a 
cyclization reaction. 

23. A process as claimed in Claim 22 r wherein the compound 
in which Y is a hydroxyl group is subjected to a cyclization 
reaction in the presence of a halogenating agent and a base. 

24. A process as claimed in Claim 23, wherein the 
halogenating agent is a thionyl halide or a halogenated 
phosphorus compound. 

25. A process as claimed in Claim 22, wherein the compound 
in which Y is a halogen atom is subjected to a cyclization 
reaction in the presence of a base. 

26. A process as claimed in Claim 23 or 25, wherein the base 
is an organic base. 

27. A process for producing a compound of formula: 
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N OH R R 

III 3 . 
1 N— CH 2 -C— CH-N— CH 2 -R 3 (II) 

Ar 

wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises reacting a compound 
of formula: 

0 



( N— CH.-C— CH' R 



2 i (iv) 

Ar 

wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or a lower alkyl group, or a salt thereof, with 
a compound of formula: 
R 

NH-CH—R 3 ( V ) 

wherein R is a hydrogen atom or a benzyl group which may be 
substituted. R 3 ' is a hydroxymethyl group or a protected formyl 
group . 

28. A process for producing a compound of formula: 

1 o 

j| OH R I 

Q N -CH r i-i H - N ^NH-R 2 (|c) 
Ar CH f R 3 

wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises reacting a compound 
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of formula: 




OH R R 



N — CHrC — CH-N — CH-R 



(ID 



Ar 



wherein Ar is a phenyl group which may be substituted; R is a 
hydrogen atom or a benzyl group which may be substituted; R 1 
is a hydrogen atom or a lower alkyl group; R 3 ' is a hydroxymethyl 
group or a protected formyl group, or a salt thereof, with a 
compound of formula: 



may be substituted or an aromatic heterocyclic group which may 
be substituted; X is a leaving group, or with a compound of 
formula: 



wherein R has the same meaning as defined above, if necessary, 
after the compound of formula (II) or a salt thereof is subjected 
to a debenzylation reaction. 

29. A process for producing a compound of formula: 



X-C-NH-R 2 (VI) 



wherein R 2 is an aliphatic or aromatic hydrocarbon group which 



OCN— R 2 



(VII) 
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r n _ ch -c-ch- n ^ nh - r ^ 

Ar CH 2 CH 2 Y' 

wherein Y' is a halogen atom; the other symbols have the same 
meanings as below, or a salt thereof, which comprises reacting 
a compound of formula: 



1 N CHj-C CH— N NH-I 

N^V I \ 



, „ - r pn-„ m -R 2 (ld) 

Ar CH 2 CH 2 0H 

wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or a lower alkyl group; R 2 is an aliphatic or 
aromatic hydrocarbon group which may be substituted or an 
aromatic heterocyclic group which may be substituted, or a salt 
thereof, with a halogenating agent. 
30. A process for producing a compound of formula: 



Ji OH R 1 II 

| \— CH r C— CH-N^\— <\ \— 



N | (| He) 



wherein the respective symbols have the same meanings as defined 
below, or a salt thereof, which comprises reacting a compound 
of formula: 
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V 



OH R 

I I 



CHrC— CH-N 

2 I 
Ar 




(1Mb) 



wherein Ar is a phenyl group which may be substituted; R 1 is 
a hydrogen atom or a lower alkyl group , or a salt thereof , with 
a lower alkyl ester of orthof ormlc acid and an alkali metal 
azide. 



Fctherstonhaugh & Co 
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